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YLORIC AND prepyloric lesions can usu- 
Patty be recognized by present methods of 
x-ray study. Nevertheless, it is often as 
difficult to make a differential diagnosis of 
the detected or suspected gastric lesion as 
it might be of some obscure pulmonary 
pathological process. Carcinoma, benign 
ulcer, syphilis, hypertrophy of the pyloric 
muscle, and antral gastritis may at some 
particular phase of development so closely 
simulate one another that a differential 
diagnosis resolves itself into a matter of 
problematic enumeration based on the 
known percentage incidence of the respec- 
tive lesions. 

Morgagni (1) in about 1740 gave the 
first classical description of an erosive or 
ulcerating gastritis. He described some of 
the erosions as being gangrenous and stated 
that the process involved not only the 
stomach but extended down into the duo- 
denum and jejunum. His conclusion that 
the ulcerations were due to something that 
the patient had eaten were probably not 
too erroneous, since patients who die of 
lysol poisoning within seventy-two hours 
after ingestion often present gastric and 
duodenal lesions closely simulating Mor- 
gagni’s original description. 

Rokitansky (2), in 1855, was the first to 
describe the mucosa of gastritis. The 
hypertrophy, nodular mucosal folds, and 


mucopurulent secretion which he pictured 
have been observed by every pathologist 
and gastroscopist in advanced hypertrophic 
gastritis. Rokitansky (2) concluded that 
this was most common in the antrum of the 
stomach, a conclusion that has been veri- 
fied by numerous recent observers. 


PATHOLOGY 


According to Faber (3) gastritis is an 
inflammation of the gastric wall, of as yet 
unknown etiology, which begins in and 
may be limited to the mucosa, but which 
frequently extends to the deeper layers, 
even to the serosa. The disease may be 
generalized throughout the stomach but is 
often limited to or has its maximum effect 
in the antrum. 

The gross pathological findings in antral 
gastritis may be divided into three groups: 

(1) An acute edematous process with in- 
volvement primarily of the mucosa and sub- 
mucosa. Gross examination reveals a 
brawny induration that closely simulates 
that of a malignant neoplasm. The mu- 
cosa is edematous and usually red. Edema- 
tous fluid oozes from the freshly resected 
specimen and there is marked retraction 
of the mucosa. 

(2) Ulceration of the mucosa with involve- 
ment of the muscularis submucosa. Gross 
examination reveals an indefinite indura- 
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tion with a moderate amount of thickening 
of the stomach wall. The mucosa is red- 
dened, slightly edematous, and thickened. 
There are usually multiple superficial, 
sharply demarcated ulcers varying from 1 
to 4 mm. in diameter. These ulcers may 
be covered with mucoid and mucopuru- 
lent secretion. They frequently show evi- 
dence of recent hemorrhage, and their 
borders often show some granulation tissue 


Fig. 1. 
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Normal stomach showing antral systole as described by 
Golden (4). Note criss-cross of folds in the first roentgenogram (A) 
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of peristalsis. The degree of aberratio, 
will depend upon the location, exten; 
and type of lesion. Since the antrum ; 
the most important part of the stoma, 
so far as motility is concerned, it is obyioys 
that antral lesions will produce the greatest 
changes in motility. 

The observations of Golden (4) on th 
gastric mucous membrane and antral sys. 
tole are doubtless among the greatest cop. 


and smooth straight folds in the second (B). 


that may, when seen through the gastro- 
scope, simulate malignant lymphoma. 

(3) A chronic inflammatory process with 
hypertrophy of the mucosa and round-cell 
infiltration of the muscularis submucosa ex- 
tending down to the serosa. Gross examina- 
tion shows definite infiltration and thick- 
ening of the entire stomach wall closely 
resembling the infiltration of a malignant 
growth. The mucosa is firmly adherent to 
the underlying submucosa as a result of the 
long-standing inflammatory process. The 
mucosal folds are greatly thickened and 
beaded, presenting a wart-like surface. 
Superficial ulcerations are infrequent but 
may occur. 


PERISTALSIS AND MOTILITY 
OF THE MUCOUS MEMBRANE 


Any pathological infiltration of the gas- 
tric mucosa, submucosa, or gastric wall will 
produce some change in the mechanism 


tributions that have been made for both 
the roentgenologist and gastroscopist in the 
study of early antral lesions. I quote: 

“As the narrow peristaltic wave enters 
the antral region, its relaxing edge de- 
creases and its contracting edge increases 
in speed, closing off a portion of the lower 
end of the stomach and under normal con- 
ditions resulting usually in the expulsion of 
gastric contents. Then the wall relaxes 
promptly, and the lumen returns to its 
normal width and contour. This is known 
as the antral systole. Observations on 4 
dog’s stomach made in this department 
after the placing of opaque markers beneath 
the serosa suggest that the antral systole is 
associated with a contraction of the longi- 
tudinal muscle toward the pylorus. 

“The normal mucous membrane of the 
stomach is freely movable over the muscle. 
This is easily demonstrated by palpation of 
a fresh specimen, by the separation of the 
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Fig. 2. Case II. July 14, 1943. Gastroscopic Fig. 3. Case III. March 21, 1944. _Gastro- 
examination shows marked edema of the antral scopic examination shows edema, reddening, and 
mucosa. No ulcerations noted. superficial ulceration of the antral mucosa. 


Fig. 4. Case IV. Sept. 25, 1943. Gastro- 
scopic examination shows thickened and nodular 
gastric mucosa with one superficial ulcer; inter- 
preted as either malignant lymphoma or hyper- 
trophic gastritis. 
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mucosa from muscle wall when the stomach 
is opened at necropsy and by the projection 
of the mucous membrane over the edge of 
the muscle when the living stomach is cut 
at operation. Forssell (5) has shown that 
the formation of mucosal folds is the result 
of independent contraction of the muscu- 
laris mucosae. Obviously this independent 
movement is contingent on the mobility of 
the mucous membrane and intact muscu- 
laris mucosae. In some cases the mucosal 
folds in the antrum run irregularly trans- 
verse to the long axis of the stomach, and 
when the antral systole takes place they 
appear to change direction and run neatly 
parallel with the long axis. I have ob- 
served this phenomenon in the dog’s stom- 
ach as well as the human stomach. (It is 
more easily seen in the small intestine.) 
For this change to occur, a movement of 
the mucous membrane in a cephalad direc- 
tion must take place, thereby stretching 
it tightly beneath the muscular contrac- 
tions. Otherwise, as the antrum closes off, 
the crisscross folds will be exaggerated, 
pushed down in a caudal direction and 
jammed toward the pylorus” (Fig. 1). 

In correlating the roentgenologic, gastro- 
scopic, and pathological findings in 576 
patients studied gastroscopically, I have 
found the antral systole and motility of the 
mucous membrane as described by Golden 
(4) to be the most accurate and valuable 
roentgenologic and gastroscopic observa- 
tion in detecting early pathologic changes 
in antral gastritis. Enlarged mucosal folds 
are apparently of no significance unless ul- 
ceration can be demonstrated. 

SYMPTOMS 

The clinical symptoms of antral gastritis 
may simulate either a benign or malignant 
ulcer, as demonstrated in the four cases pre- 
sented in this discussion. The most char- 
acteristic clinical findings are epigastric 
pain, which is usually made worse by food; 
nausea, especially in the morning; weight 
loss, and occasionally gastric hemorrhage. 
Benedict (6) reported seven deaths from 
gastric hemorrhage due to gastritis. 

Many observers believe that the pain 
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associated with antral gastritis may be ae. 
counted for by the inflammatory infiltra. 
tion in and around the sympathetic gangli, 
of the stomach. This was first suggested 
by Holsti (7). The weight loss, which may 
be as great as that noted in advanced ma. 
lignant growth, is probably due to an im. 
paired appetite and to limitation of foog 
intake because of the associated pain. 


ROENTGEN FINDINGS 


The roentgen findings vary all the way 
from a temporary and persistent spasm of 
the antrum, with impaired, irregular, and 
ineffective peristaltic waves producing ab- 
normal antral systole, to a constant filling 
defect such as may be seen in an antral or 
prepyloric carcinoma. If the lumen of the 
antrum is still patent so that a small 
amount of barium can be forced through, 


ulceration can _ frequently 
strated. 


be demon- 


GASTROSCOPIC FINDINGS 


The gastroscopic picture in antral gas- 
tritis depends entirely upon which one of 
the three pathological groups is represented 
by the case. Group 1 (Cases I and II) 
shows considerable reddening of the mu- 
cous membrane (Fig. 2), which is extremely 
edematous and closely simulates the oral 
mucosa following injection with novocaine. 
The antral channel may be completely 
occluded. Unless the pyloric sphincter can 
be well visualized, one can never be sure 
whether or not there is an underlying ulcer. 
Ulceration, however, is not common in this 
group. Group 2 (Case III) shows a red, 
rather edematous mucosa (Fig. 3). There 
are a number of superficial ulcerations 
from which bleeding is frequently seen 
through the gastroscope. There is usually 
a great abundance of mucopurulent ma- 


terial. In Group 3 (Case IV) the gastric 


mucosa has a cobble-stone appearance and 


is frequently rather pallid (Fig. 4). The 


mucosal folds are hypertrophied and ap- 
pear beaded or wart-like. Ulcerations may 


occur but are infrequent. 


The normal 


shortening of the antrum associated with 


peristaltic waves is absent. 
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angularis and pyloric sphincter appear to 
be fixed in position. 
PROGNOSIS 


The prognosis in antral gastritis is ap- 
parently quite good, although gastric re- 
section may be necessary. Not a sufficient 
number of cases have been followed over a 
long period of time to determine the inci- 
dence of gastric cancer arising on a chronic 
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Family History: Irrelevant. 

Past History: When in the hospital six months 
previously for cervical arthritis, the patient had 
some epigastric discomfort. X-ray examination of the 
stomach revealed moderate antral spasm but no defi- 
nite lesion. Gastric analysis: no free HCl; total 
acidity 20°; occult blood positive. Blood count 
normal. 

Present Illness: Onset one week prior to admission 
with rather severe but intermittent epigastric pain. 
The pain was constant in location. It was at first 
relieved by milk or food but later was made worse. 


Figs. 5and6. Case lI. 


Roentgenograms made Nov. 24, 19.9, show 


a large filling defect in the prepyloric region on the greater curvature. 


This was interpreted as carcinoma. 


The two lower roentgenograms, 


made June 10, 1941, show a normal stomach. 


inflammatory process. Feldman (8) re- 
ported 3 cases with cancer developing dur- 
ing intervals of three, six, and seventeen 
years. Repeated x-ray examinations had 
been most suggestive of an antral gastritis. 
Gastroscopy was not done in these cases. 


CASE REPORTS 
_CAsE I: J. S. P., white male, age 50, admitted 
Nov, 23, 1939. 
_ Chief Complaints: Epigastric pain, nausea, vomit- 
ing, and loss of weight. 


There had been a loss of weight of 10 pounds since 
the previous admission, 

Physical Examination: The patient was well de- 
veloped and fairly well nourished, not acutely ill. 
Examination was negative except for tenderness in 
the epigastrium. No masses were palpable. 

Laboratory Studies: Complete blood count 5,200,- 
000; Hgb. 110 per cent; white cells 5,850. Gastric 
analysis: free HCLO; total acidity 15°. 

X-Ray Examination: On Nov. 24, 1939, a filling 
defect involving the greater curvature in the prepy- 
loric region was demonstrated, the appearance being 
most suggestive of carcinoma (Fig. 5). On June 10, 
1941, the stomach appeared normal (Fig. 6). 
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Figs.7and8. CaseII. Roentgenograms made July 10, 1943, show 
partial pyloric obstruction with an antral filling defect. There was a 
60 per cent six-hour residue. The picture was interpreted as probably 
representing a malignant neoplasm. Roentgenograms made Oct. 12, 
1943, show a normal stomach. The patient was then symptom-free. 


Clinical Course: This patient was discharged Nov. 
27, 1939, to arrange certain business matters and 
was readmitted Dec. 15, 1939, for partial gastrec- 
tomy. X-ray examination Dec. 16, 1939, showed the 
lesion previously described to have almost entirely 
cleared. Operation was postponed. The stomach 
was re-examined Dec. 27, 1939, and found to be es- 
sentially normal except for a slight antral spasm. 
At the last x-ray examination, June 10, 1941, the 
stomach was considered entirely normal. 

The patient died Feb, 22, 1943, of coronary oc- 
clusion. Autopsy was not obtained. 


Comment: This patient probably had an 
acute edematous localized gastritis which 
cleared entirely under a medical régime. 


It is to be noted that there was a complete 
absence of free hydrochloric acid at all 
examinations. 


Case Il: W. B., white male, age 59, admitted 
July 9, 1943. 

Chief Complaints: Pain in the stomach, weakness, 
and lumbago. 

Family History: One brother and one son had 
stomach ulcers. Father died of cancer of prostate, 
mother of coronary thrombosis. 

Past History: The patient gave a history of duo- 
denal ulcer since 1918, having followed a modified 
diet during the interval. He experienced an exacet- 
bation nearly every Spring, characterized by fairly 
typical ulcer symptoms. Pain had always been te 
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Figs.9and 10. Case III. 


show a marked and persistent spasm of the antrum. 
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Roentgenograms made on March 9, 1944, 


The mucosal 


folds are irregular and thickened; the duodenal cap is deformed but 
no ulcer crater is demonstrated. The interpretation was probable 


antral gastritis. 


Roentgenograms made June 2, 1944, show great improvement in the 


appearance of the antrum. 
systole was slightly prolonged. 


lieved by soda and milk until the present illness. 
There had been occasional nausea and vomiting. 

Present Illness: The patient had not felt up to par 
for the past two months and had gradually lost his 
appetite. There had been a loss of about 12 pounds 
in weight. Three weeks before admission an attack 
of severe epigastric pain occurred, followed by nausea 
and vomiting. This was not relieved by alkalis. The 
pain persisted but to a lesser degree. It was de- 
scribed as a constant burning in the epigastrium. 

Physical Examination: Blood pressure 188/100. 
Moderate arteriosclerosis. Marked tenderness in 
epigastrium. No palpable masses. 

Laboratory Studies: Red blood count 4,350,000; 
Hgb. 86 per cent; white cell count 10,600. Gastric 
analysis: amount 110 ¢.c.; free 55°; total acid- 
ity 73°; occult blood positive. 

X-Ray Examination: On July 10, 1943, a filling de- 
fect Was demonstrated in the prepyloric region, with 
60 per cent six-hour barium retention. The duo- 


Only slight spasm is observed. Antral 


denal cap was not visualise 1. Impression: prepy- 
lorie gastric lesion, possibly carcinoma (Fig. 7). 
On Oct. 12, 1943, the stomach and duodenum 
were essentially normal (Fig. 8). 

Gastroscopic Findings (July 14, 1943): Marked 
edema of the antral mucosa with considerable red- 
dening. No evidence of ulceration to suggest a 
malignant tumor. Impression: antral gastritis with 
edema (Fig. 2). 

Comment: ‘This patient apparently had 
an acute edematous antral gastritis with al- 
most complete occlusion of the antral lu- 
men. This cleared entirely on a medical 
ulcer régime. It is impossible to determine 
whether or not there was an underlying 
prepyloric benign gastric ulcer. 

Case Hl: W. M., white male, age 36, admitted 
Feb, 20, 1044. 
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Figs. 11,12,and 13. CaseIV. Roentgenograms made on Sept. 21, 
1944, show persistent antral spasm and a small ulceration at the junc- 
tion of the antrum and pars media. On Oct. 22, 1943, there was very 
little change in the antral lesion. The patient had in the meantime 
been on a strict ulcer régime. Roentgenograms made Nov. 16, 1943, 
still show the antral lesion with ulceration. Symptoms were unchanged. 
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Chief Complaint: Bleeding peptic ulcer for three 


weeks. 

Family History: Non-contributory. 

Past History: Irrelevant. 

Present Illness: For the past eight or nine years 
the patient had suffered from gaseous indigestion 
with considerable bloating and discomfort; for 
the past seven years he had had epigastric burning, 
relieved by milk or food. X-ray studies made six 
vears before admission were negative. Twenty- 
one days ago a sudden profuse hematemesis occurred, 
followed by another five days later. Multiple trans- 


fusions were given. 


Physical Examination: The patient was well de- 
veloped and well nourished, pallid, but in no acute 
distress. No abdominal masses were palpable. 
There was some tenderness in the epigastrium. 

Laboratory Studies: Red blood cells 3,050,000; 
Hgb. 60 per cent; white blood cells 8,600. Gastric 
analysis was not done. 

X-Ray Examination: On March 9, 1944, eighteen 
days after admission, x Tay examination showed a 
filling defect involving the antrum and considerable 
irregularity and thickening of the mucosal folds. 
No definite ulceration was noted. The duodenal 
cap was deformed but no ulcer crater was seen. Im- 
Pression: Prepyloric lesion, possibly hypertrophic 
gastritis (Fig. 9). 

On June 2, 1944, there was considerable improve- 
ment in the appearance of the gastric mucosa. The 
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Fig. 14. Case IV. Section through benign gastric ulcer. 
See Fig. 4. X50. 
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persistent pylorospasm noted on the previous exami- 
nation had in great measure cleared. There was 
still definite thickening of the mucosa, especially in 


the antrum (Fig. 10). 

Gastroscopic Findings: March 21, 1944, hyper- 
trophic gastritis with ulceration (Fig. 3). June 1, 
1944, healing gastritis. 

Comment: This patient may be classified 
as Group 2, with ulceration. It is to be 
noted that he had rather severe gastric 
hemorrhage, apparently from the ulcerated 
hypertrophic gastritis. The second gastro- 


scopic examination showed marked im- 
provement in the general appearance of the 
mucosa. There was only one small super- 
ficial ulceration and there was no evidence 
of bleeding. The patient is now symptom- 
free. 


Case lV: E.S. C., white male, age 51, admitted 
Sept. 24, 1943, 

Chief Complaints: Vndigestion; loss of weight (25 
pounds in past six months). 

Family Ilistery: \rrelevant. 

Past History: Urrelevant as given by patient. 

Present Illness: The onset dated back about four 
to five weeks. There was slight intermittent pain in 
the epigastrium with a constant feeling that some 
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Fig. 15 (above). Case IV. Section through gastric 
mucosa and muscularis submucosa. Note extensive 
round-cel] infiltration. 100. 

Fig. 16 (below). Case IV. Section through muscu- 
laris submucosa. Note extensive inflammatory reac- 
tion around ganglia and ganglion cell, indicated by 
arrow. 250. 


thing was wrong. The discomfort was not altered by 
food intake or alkalis. Appetite continued fairly 
good. 

Physical Examination: The patient was well de- 
veloped but somewhat undernourished, not acutely 
ill. There was slight tenderness in the epigastrium 
just below the xiphoid process. No masses were 
present. Heart and lungs were normal. 

Laboratory Studies: Red blood cells 4,750,000; 
Hgb. 94 per cent; white blood cells 6,400. Gastric 
analysis: amount 150 ¢.c.; free HCI 9°; total acid 
27°; occult blood strongly positive. 

X-ray examination showed an ulcerating lesion on 
the anterior wall of the stomach at the junction of 
the antrum and media, possibly an early carcinoma 
(Figs. 11, 12, and 13). 
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Gastroscopic Findings (Sept. 25, 1943): 4 the 
junction of the media and antrum on the anterior 
wall there was a sharply demarcated, irregular tileer 
measuring approximately 1.4 X 0.4 cm. in diamete, 
The adjacent mucosa throughout the antrum Was 
nodular, red, and edematous. Impression: \ 
malignant ulcer, such as lymphoma, or hypertrophic 
gastritis with ulceration (Fig. 4). 

Clinical Course: The patient was placed on ; 
strict ulcer régime for a total of eight weeks, indyg. 
ing bed rest for the first three weeks. X-ray and 
gastroscopic examinations were repeated (ct, » 
and Nov. 16, 1943, with no appreciable chang. 
Partial gastrectomy was done Nov. 26, 1944. 

Pathologic Diagnosis: Marked hypertrophic gastr. 
tis with benign ulcer. 

Gross Examination: An irregular sleeve resection 
of the pylorus was done, the resected portion megs. 
uring 12 cm. in width and 15 em. in circumfereng 
The irregularity consisted of an additional piece ¢ 
gastric mucosa measuring about 50 mm. in diameter 
attached to the sleeve along the greater curvature 
This appeared to be due to an additional cut through 
the stomach wall after a partial gastrectomy. The 
tissue proximal to the pyloric sphincter was edema. 
tous and thickened. No rugae were observed in this 
region. In the central portion of this area, approxi- 
mately 2.0 cm. proximal to the pylorus, and in the 
region of the incisura angularis was a superfical 
erosion measuring 2.0 X 3.0 mm. The mucosa was 
adherent to the submucosa and in the region of the 
ulcer presented a rather granular and wart-like ap- 
pearance. The duodenal portion of the specimen, 

which averaged about 20 mm. in width, was slightly 
thickened and more congested than is usually seen. 

Microscopic Examination: All sections of the 
stroma showed a marked increase in lymphoid infl- 
tration, especially near the muscularis mucosa (Fig 
15). Germinal centers were seen in a few of the 
denser collections of lymphocytes. Sections through 
the eroded area showed a zone of granulation tissue 
which was being covered over by epithelium. A 
small amount of fibropurulent exudate was present 
on the surface (Fig. 14). The muscularis mucosi 
was somewhat distorted beneath this area. There 
was lymphocytic infiltration extending down around 
the sympathetic ganglia (Fig. 16). Impression: 
Chronic gastritis: superficial ulceration. 


Comment: This patient had all the clini- 
cal and roentgen findings of a prepyloric 
‘arcinoma. The gastroscopic appearance 
also was suggestive of a malignant 
lesion. The impression of the surgeon who 
did the resection was that it was a malig- 
nant infiltration. Histologic studies © 
the resected specimen showed a chronic 
hypertrophic gastritis with a benign ulcer 
ation. 
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DISCUSSION AND CONCLUSIONS 


Three cases of antral gastritis have been 
selected for presentation from 576 cases 
studied gastroscopically. These have been 
verified by follow-up clinical studies and 
gastric resection. One additional case that 
roentgenologically and clinically had the 
appearance of antral gastritis is also pre- 
sented. Practically the entire category of 
symptoms generally associated with gas- 
tritis, peptic ulcer, and gastric cancer has 
been found in these cases. The difficulties 
of differential diagnosis on the basis of 
the clinical history, physical examination, 
x-ray and gastroscopic examinations have 
been pointed out. Gastroscopy was most 
helpful in these cases. It should be used 
more frequently as a supplement to careful 
x-ray studies, and the results should be 
correlated with the roentgenologic, clinical, 
and laboratory findings. If there is any 
doubt as to whether the lesion is benign or 
malignant after the findings have been cor- 
related, gastric resection should be done. 

Every case of antral gastritis possibly 
has malignant potentialities. By corre- 
lating our roentgenologic and gastroscopic 
findings with the clinical course, we can 
more accurately evaluate the prognosis of 
the disease. 


Note: I am indebted to my wife, Billie, for-the 
gastroscopic illustrations and to Dr. R. L. Holman, 
pathologist at Watts Hospital, for the photomicro- 
graphs and description of the pathological findings. 


Watts Hospital 
Durham, N. C. 
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DISCUSSION 


Ross Golden, M.D. (New York, N. Y.): Doctor 
Vaughan has dealt very excellently with the topic, 
which I think is one of the most intriguing problems 
we have; which is the diagnosis of antral gastritis 
and spasm and its differentiation from carcinoma. 

In one of the cases shown by Doctor Vaughan, ul- 
cer of the lesser curvature, above the antrum, was 
present. I have the impression that ulcer of the les- 
ser curvature proximal to the antrum occurs in one- 
third to one-half the cases with antral spasm and 
hypertrophy of the pyloric muscle. Some cases have 
ulceration in the antrum itself, in the narrowed re- 
gion. Here, the penetrating craters may not be 
demonstrated by x-ray examination, but are wide 
open in the specimen after resection. The only ap- 
parent explanation for this is that the spasm suc- 
ceeded in closing off the crater. If there is enough in- 
duration about the mouth of the crater, the spasm 
cannot close it off and it will be visualized. I have 
ceased to be surprised when the pathologist finds a 
crater, under these circumstances, which I had not 
demonstrated in the narrowed antrum. 

Doctor Vaughan showed some very interesting 
cases in which the spasm was nicely relieved by 
treatment. In many we have seen, the treatment 
seemed to have no effect on the objective spasm, al- 
though the patient's symptoms were improved. I 
wondered whether the response to treatment has to 
do with the duration of the disorder. Possibly 
spasm which persists for a long time becomes associ- 
ated with organic changes in .the.antral wall, which 
prevent relaxation, whereas in more recent cases the 
spasm can be relieved. 

The serious problem is to find out whether cancer 
is present in the narrowed antrum. One difficulty is 
that carcinoma may occur in association with the 
spasm of antral gastritis. In one of our cases cancer 
developed in the scar of a healed ulcer in a spastic an- 
trum which we had followed over a period of vears. 
Gastroscopy is of high value in antral gastritis with 
spasm. Doctor Vaughan is to be congratulated 
upon his initiative in developing himself into a 
skilled gastroscopist and upon his excellent presen- 
tation. 


Walter W. Vaughan, M.D. (closing): The most 
significant roentgenological finding in antral gastri- 
tis is an abnormality of the antral systole as demon- 
strated by careful fluoroscopy and serial films. It 
normally requires twenty-live to thirty seconds for a 
complete evele in antral systole. 

The technic for gastroscopy with a flexible gas- 
troscope has been outlined in numerous articles and 
a few textbooks. The most important factor is care 
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ful preparation of the patient. We use a moderate 
amount of sedation, combining morphine and atro- 
pine with one of the barbiturates in order to obtain 
as complete relaxation as possible. The throat and 
upper portion of the esophagus are anesthetized by 
surface anesthesia. The examination is done in the 
fluoroscopic room of the X-ray Department, where 
the desired degree of darkness may be obtained. A 
regulation fluoroscopic tilt table is satisfactory. The 
examination requires from two to five minutes. The 
majority of patients complain of less discomfort 
from a gastroscopic examination than from a routine 
fractional gastric analysis. 
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The chief contraindications to Sastroscopy ar: 
(1) obstruction of the esophagus by intrinsic o .. 
trinsic lesions; (2) subacute perforation of a gas 
tric lesion; (3) coronary disease; (4) psychos: 
It is the responsibility of the gastroscopist to see thy; 
the necessary studies have been made to exclyje 
these contraindications before attempting an engp. 
scopic study of the stomach. 

The addition of gastroscopy to roentgenology jz 
our department for the study of gastric lesions has 
been found to be of inestimable value in the oop. 
firmation of suspected lesions as well as in differ. 
ential diagnosis. 
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The Roentgen Appearance of Lobar 
and Segmental Collapse of the Lung 


II. The Normal Chest as It Pertains to Collapse! 
LAURENCE L. ROBBINS, M.D., and CLAYTON H. HALE, M.D. 


a understanding of both the gross 
and roentgenologic anatomy of the 
normal chest is essential to early recogni- 
tion and accurate evaluation of any disease 
process within the chest. It is the purpose 
of this paper, however, merely to empha- 
size the roentgen appearance of certain 
structures which are likely to change in 
shape, size, position, or contour when a 
lung, or any part of a lung, becomes col- 
lapsed. 

While some changes are only suggestive 
of, or consistent with, a decrease in size of 
a lung or any part thereof, others, when 
clearly demonstrated, are almost pathog- 
nomonic of the presence of collapse. 

Our observations are based on a detailed 
study of approximately 1,200 cases of 
tumor, bronchiectasis, foreign body, and 
tuberculosis. The only cases of tuber- 
culosis that are included, however, are 
those in which a decrease in size of an in- 
volved lobe was marked. Postero-anterior 
and lateral roentgenograms on 160 healthy 
young adult hospital employees were also 
examined in an attempt to establish the 
variations which could be considered nor- 
mal. In 10 of this group, roentgenograms 
were taken during both full inspiratory 
and full expiratory phases of respiration. 
In approximately 300 of the abnormal 
group complete bronchographic studies 
were available; in 3 other persons a com- 
plete bronchographic examination during 
both full inspiration and full expiration 
was made. 

Because of the similarity of the ana- 
tomic structures of the two sides of the 
chest, each roentgenogram offers an imme- 
diate and, in the majority of cases, reliable 


Boston, Mass. 


means of discovering unilateral abnor- 
malities. Comparison of an abnormal lung 
with its normal opposite will often make 
possible accurate diagnosis of collapse of a 
lobe or a segment of a lobe. 

Heretofore, the variations from normal 
usually accepted as diagnostic of collapse 
of the lung were: (1) an abnormal shadow 
of increased density, (2) elevation of the 
diaphragm, (3) displacement or shift of 
the mediastinum, and (4) narrowing of 
the rib spaces. These variations have been 
thoroughly studied and presented in the 
past and require no further discussion at 
this time. Our study has demonstrated 
the importance of three additional ana- 
tomic factors: (1) the appearance and 
position of the hilar shadows, (2) the 
arrangement of the vascular shadows in 
the peripheral portions of the lung fields, 
and (3) the demonstration of the actual 
size of a lobe as determined by the appear- 
ance and position of the septa or fissures 
of the lung. 

Anatomically, the hili are approximately 
at the same level, but roentgenologically 
the left hilus usually appears to be a few 
millimeters higher than the right (Fig. 1). 
This is due, for the most part, to the fact 
that the left pulmonary artery, which 
forms the upper margin of the left hilar 
shadow, is more clearly visualized than the 
eparterial right main bronchus, which 
forms the upper margin of the right hilus. 
The vascular structures as they leave the 
hilar areas may be distinguished, as a rule, 
as branches of blood vessels, the distribu- 
tion of which is more or less uniform. Any 
marked deviation in the position of the 
hilus and in the pattern of the adjacent 


From the Department of Radiology, Massachusetts General Hospital, Boston, Mass, One of a series of papers 
accepted for publication in October 1944. 


dAS 


ne 194 
PY are: 
OF er. 
a Ras. 
‘choss 
ee that 
clude 
endo. 
Ogy in 
ns has 
con- 


LAURENCE L. ROBBINS AND CLAYTON H. HALE June 1945 


normal vascular network serves as qa Z00d 
index of the amount of rearrangement that 
has occurred. It is the greater amount of 
air between the vascular structures tha 
accounts for the increased radiabjjity 
which is usually interpreted as emphysema, 
Since this increased radiability is not gl. 
ways apparent, however, the spatial r. 
arrangement within the lung is a mor 
definite criterion for determining the pres. 
ence and degree of emphysema. 


Fig. 1. Chest roentgenogram of a normal, healthy 
adult. Arrows indicate the superior margin of each 
hilus and the visible portion of the minor septum. 


vascular structures strongly suggests spa- 
tial rearrangement within the lung. Such 
rearrangement frequently results in verti- 
cal displacement of the hilar shadow; 
that is, in collapse of an upper lobe the 
hilus moves upward, and in collapse of a Fig. 2. The left hilus is displaced inferiorly and 
lower lobe it moves downward (Fig. 2). ment of the mediastinum to the left, and the kit ds 
When this occurs, one often has the im- phragm is slightly elevated. This appearance was 
pression that there has been a decrease in 
the size of the hilus of the involved lung. 
It is more likely, however, that this appar- In the majority of cases, it is possible to 
ent decrease is due to the partial obscuring demonstrate the actual boundaries of the 
of the lung root by the shadow of increased individual lobes of a lung by means of two 
density and by overlying structures, par- roentgenograms. In the postero-anterior 
ticularly in those cases in which the hilus projection, determination of the exact 
is depressed. lobar distribution of a lesion may not be 
The vascular structures in the periphery possible, since obviously in the medial por- 
of the Jung fields form a rather fine branch- _ tion of the lung field, at all levels below the 
ing network. On comparison of the two fourth thoracic vertebra, more than one 
sides of the chest, the pattern in each is lobe is projected on the same plane. Fluor- 
seen to be similar in general arrangement oscopy and the lateral roentgenogram, 
and in number of structures visible per however, will localize the lesion acct- 
comparable area. When spatial rearrange- rately. The approximating pleural sur 
ment occurs and one portion of a lung or faces that define the various fissures are 
lobe occupies a much greater area than dense enough, when caught on the same 
normally, these vascular structures are plane as the central ray, to be recorded 0 
separated (Fig. 3). This separation of the the roentgenogram, standing out as part: 
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Fig.3. Enlargement of comparable areas of the lung field of Figure 2. Comparison of the two sides shows fewer 
vascular shadows per unit area on the left. 


_ Arrows indicate the major and minor septa of the right ling and a small 
portion of the major septum of the left lung. 


June 1945 
—— 7 


4 


Fig. 5. The posterior portions 
of the right major and minor septa 
are demonstrated. 


tions between the lobes. The term septum 
or septa has, therefore, been considered 
roentgenologically appropriate and has 
been used in referring to these fissures. No 
attempt has been made to discuss anoma- 
lous septa. 

The major septa divide the lungs on each 
side of the chest in much the same way, 
except that on the right side the middle 
lobe is a separate entity, whereas on the 
left, the lingula is not separated from the 
upper lobe and the lingular bronchus 
arises from the left upper lobe bronchus. 
In many persons, about one-third of the 
lower lobes is below the horizontal plane 
of the dome of the diaphragm and is 
thus not demonstrable on either single or 
stereoscopic postero-anterior roentgeno- 
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grams. The amount of lung obscured py 
the diaphragm, however, varies with the 
body build of the individual patient ang 
with the phase of respiration at which the 
observation is made. 

The major septa are demonstrated only 
on the lateral roentgenogram (Fig. 4). Ip 
this projection, they run roughly from the 
level of the fifth thoracic vertebra (Fig. 
5) posteriorly to the most anterior portion 
of the diaphragm. (In supposedly normal 
young people, the inferior portion of a 
major septum meets the diaphragm at a 
point within 6 cm. of the anterior chest 
wall, but this observation may not be 
applicable in the older age group.) Roent- 
genologically, each major septum appears 
normally as an almost straight dividing 
line, with possibly a slight, gentle curve, 
the convexity being in either direction. On 
the left side of the chest, the upper lobe lies 
anterior to and above the greater septum, 
and the lower lobe below and posterior to 
it. On the right side, the upper and 
middle lobes lie anterior to and above the 
greater septum, while the lower lobe lies 
below it posteriorly. As a rule, one major 
septum can be distinguished from the other 
in the lateral roentgenogram, since on the 
right side it is met by the minor septum; 
also, the leaf of the diaphragm which a 
septum meets can usually be identified. 
The major septa do not change appre- 
ciably in position or contour with various 
phases of respiration. 

Both the postero-anterior and lateral 
roentgenograms are of value in demon- 
strating the minor septum. A portion of 
it, if not the entire septum, can be seen in 
both these projections in approximately 
“) per cent of those examined. This sep- 
tum appears as a gently curved line and 
forms the boundary between the upper and 
middle lobes. It extends from the anterior 
chest wall, at about the level of the anterior 
portions of the third to fifth ribs, pos 
teriorly to meet the greater septum in the 
mid-chest. Although the posterior portion 
of the septum does not change its position 
during the phases of respiration, the ai 
terior portion moves upward during 1 
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spiration in proportion with the change in 
position of the sternum. 

A change in the position or curve of a 
major septum will become more readily 
apparent if it is compared in the lateral 
projection with the septum on the oppo- 
site side of the chest. Any marked varia- 
tion in the position or contour of any sep- 
tum is strongly suggestive of spatial re- 
arrangement, and should be correlated with 
the study of the appearance of the periph- 
eral vascular shadows and the position 
of the hilus on each side of the chest. 


CONCLUSIONS 

The following changes from normal in 
anatomic structures are suggested as being 
of importance as they pertain to collapse 
of the lung, and particularly to collapse of 
a lobe or a segment of a lobe: 

1. Change in the appearance and posi- 
tion of the hilar shadows. 

2. Change in the arrangement of the 
vascular shadows in the periphery of the 
lungs. 

3. Change in the position and contour 
of the lobar septa. 


Massachusetts General Hospital 
Boston 14, Mass. 
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STEITIS FIBROSA is a term that has 
O been used for many years to desig- 
nate any of a heterogeneous group of 
lesions of kone and is objectionable be- 
cause it thus lacks any specific connota- 
tion. Employment of synonyms, such as 
von Recklinghausen’s disease, fibrocystic 
disease of the bone, and osteodystrophia 
fibrosa, has not been helpful, for these 
designations also have no definite and 
universally accepted meaning. The first 
great advance toward clarifying this con- 
fusing situation was made when it was 
recognized that hyperparathyroidism was 
present in certain cases of so-called osteitis 
fibrosa. The changes in bone resulting 
from hyperparathyroidism and those at- 
tributable to other types of osteitis fibrosa 
were found to be dissimilar. It is now 
possible for roentgenologists to recognize 
hyperparathyroidism in most cases in 
which the bones are involved and they do 
not often confuse changes in bone resulting 
from that cause with those of other types of 
osteitis fibrosa. 

The next contribution toward a better 
understanding of osteitis fibrosa was made 
by Albright and his associates in 1937. 
They described a syndrome which is 
characterized by osteitis fibrosa, pigmenta- 
tion of portions of the skin, and endocrine 
dysfunction. They recognized that this 
type of osteitis fibrosa was not due to hyper- 
parathyroidism and, therefore, called these 
lesions in bone “‘osteitis fibrosa  dis- 
seminata”’ to distinguish them from those 
caused by hyperparathyroidism, which 
they called ‘‘osteitis fibrosa generalisata.” 
The syndrome described by them has since 
been known as “‘Albright’s syndrome.” 

In 1938 Lichtenstein described poly- 
ostotic fibrous dysplasia. The changes in 


? Presented at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of 


North America, Chicago, Ill., Sept. 24-29, 1944. 


Fibrous Dysplasia of the Skull: 
A Probable Explanation for Leontiasis Osse,' 


DAVID G. PUGH, M.D. 
Section on Roentgenology, Mayo Clinic, Rochester, Minn. 


548 


the bone were identical with those of 
osteitis fibrosa disseminata. Lichtenstein 
and Jaffe, however, found that thes 
lesions often occurred without any mazi- 
festation of the non-skeletal components 
of Albright’s syndrome. They observed 
that often several or many bones were 
affected but that in some cases only one 
bone might be involved. Because of this 
last observation, these lesions are now 
called ‘‘fibrous dysplasia of bone.’’ If more 
than one bone is involved, the distribution 
may be indicated by adding the word 
“polyostotic’’ to the term ‘“‘fibrous dys- 
plasia.”’ 

Lichtenstein and Jaffe described fibrous 
dysplasia of bone as a developmental 
anomaly having its onset in childhood. 
When more than one bone is involved, 
there is a tendency for the lesions to be pre- 
dominantly unilateral, but in many cases 
there is extensive bilateral involvement. 
Pain, disability, and deformity are usually 
present, often due to pathologic fractures. 
When maturity has been reached, there is 
either no further progression of the lesions 
or their progress is very slow. Pathologic 
fractures may occur at any time, however. 
The level of the serum phosphorus in cases 
of this type is normal. The concentration 
of serum calcium is normal or slightly ele- 
vated, and that of serum phosphatase 
moderately or greatly elevated. The in- 
crease in serum phosphatase is in direct 
proportion to the extent of the skeletal 
involvement. There is no evidence of 
hyperparathyroidism. Biopsy reveals that 
the medullary cavity of the involved bone 
is filled with gritty, grayish-white fibrous 
tissue containing newly formed trabeculae 
of immature bone. The bone is expanded 
in part or throughout, and the cortex 
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Frsrous DYSPLASIA OF THE SKULL 


Figs. | and 2. Polyostotic fibrous dysplasia. The lesions of the bones of the thorax and of the femur are typical 
of those in the remainder of the skeleton. See also Figures 8 and 9. 


thin. A long bone may be abnormally 
short. The pathologic changes in the bone 
with, perhaps, pathologic fractures, give a 
distinctive roentgenographic appearance 
(Figs. 1,2, and 3). It must be emphasized 
that these lesions of the bone are not cysts, 
although, as a result of their radiolucency, 
they give that appearance many times. 

Lichtenstein and Jaffe stated that the ex- 
tent of these developmental defects varies 
greatly. In many cases only the bone- 
forming mesenchyme shows disturbed de- 
velopment. However, when there is more 
extensive disturbance, non-skeletal ab- 
normalities also may be present, and such 
changes as those of Albright’s syndrome 
are manifest. 

While there are objections to the term 
“fibrous dysplasia of bone” and it is not 
an ideal designation, yet it does serve to 
emphasize that the lesions constitute a dis- 
tinct entity and it does replace the abused 
term “osteitis fibrosa’’ by one concerning 
which there is less confusion. It describes 
fairly adequately the pathologic process 
and indicates that these lesions are prob- 


Fig. 3. Polyostotic fibrous dysplasia. Roentgeno- 
gram of the femur and tibia showing the extreme change 
that may be present. 
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Figs. 4-7. Polyostotic fibrous dysplasia. The patient whose skull is shown in Figure 4 had typical fibrous 
dysplasia of much of the skeleton. Figure 5 is a roentgenogram of the skull of the patient whose femur and tibia 
are shown in Figure 3. Figure 6 is the skull of a patient with Albright’s syndrome. Note the lesion in the man- 
dible and the obliteration of the right ethmoid and maxillary sinuses. Figure 7 is from a case with lesions of the 
skeleton similar in character to those shown in the skull. 


ably the result of a developmental defect. 
It does not carry any implication of hyper- 
parathyroidism. The rather general ac- 
ceptance of the name “fibrous dysplasia 
of bone’ reveals a desire by many to avoid 
the term “osteitis fibrosa.”” When there 


are also non-skeletal manifestations, the 
term “‘Albright’s syndrome’’ is satisfactory. 

The roentgenologic appearance of long 
bones which are involved by polyostotic 
fibrous dysplasia has been described many 
times. On the other hand, sufficient atten- 
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DYSPLASIA OF THE SKULL 


Figs. 8and 9. Skull of patient shown in Figures 1 and 2. The osteomatoid change in the base of the skull 
should be compared with the fibrous appearing lesions in the vault and occiput. Figure 9 shows especially well the 


tion has not been paid to the changes in 
the skull. Etter and Hurst found that 
next to the femur and humerus the bones of 
the skull are most frequently involved. 
The vault of the skull was involved in 73 
per cent of the 15 cases of Albright’s syn- 
drome recorded by Falconer and his associ- 
ates, and the face and the base of the skull 
in 67 per cent. 

The roentgenograms in cases of poly- 
ostotic fibrous dysplasia, with or without 
Albright’s syndrome, which have been re- 
ported in the literature, show changes in 
the skull that are distinctive and fairly 
consistent. Furst and Shapiro, Falconer 
and his associates, and Neller have briefly 
described the roentgenologic picture. 


OBSERVATIONS BASED ON STUDY OF CASES 


In order further to investigate fibrous 
dysplasia of the bones of the skull, the 
roentgenograms and clinical records in 5 
cases of polyostotic fibrous dysplasia were 
first studied. These cases were selected be- 
cause lesions of the skull were present. In 
one case, a diagnosis of Albright’s syn- 
drome had been made. The skeletal in- 
volvement in each instance was extensive 
and typical of the disease (Figs. 1, 2, and 3). 
The changes in the skull observed in the 


obliteration of the ethmoid sinuses and the left antrum. There is also deformity of the left orbit. 


roentgenograms in these 5 patients were 
identical with those seen in cases reported 
in the literature. The lesions involving 
the vault, the occiput, and the mandible 
resembled closely the type of change which 
has been observed in the long bones in this 
disease. The bone had expanded and had 
the typical appearance that roentgenolo- 
gists have learned to associate with fibrous 
dysplasia. Some areas looked sclerotic, 
but generally the appearance was that 
once thought to be due to cyst formation 
but now known to be due to fibrous tissue 
(Figs. 4 to 7). 

The lesions in the frontal, sphenoid, 
ethmoid, and maxillary bones were differ- 
ent. In these regions the bone appeared to 
be densely sclerotic. It was abnormally 
thick, and the paranasal sinuses often were 
completely or partially obliterated. The 
density of the bone was often as great as 
that of an osteoma. For this reason it 
might be worth while to refer to this as an 
osteomatoid change caused by fibrous 
dysplasia of bone (Figs. 8 and 9). 

Lesions of the skull in polyostotic fibrous 
dysplasia may cause asymmetry of the 
vault or face. The deformity may be pre- 
dominantly unilateral, but there is almost 
always some bilateral involvement. De- 
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wings simulating the hyperostosis caused by meningioma. 


of the left temporal bone, as shown. 


Fig. 12. Fibrous dysplasia of the skull, showing par- 
tial obliteration of the right antrum. Lesions of the 
right frontal bone and the right half of the mandible 
are also present. 


Davip G. PuGH 


Figs. 10 and 11. Fibrous dysplasia of the skull. Figure 10 shows osteomatoid change in the left sphenoidal 


The lesion in the left half of the mandible helps identify 


this as fibrous dysplasia. Figure 11 shows enlargement of the left mandible, which led to roentgen examination of 
the skull in thiscase. The roentgenogram revealed obliteration of the ethmoid sinuses and left antrum and a lesion 


formity of one orbit is not infrequent, and 
there may be ocular proptosis. Promi- 
nence of the frontal bone, maxilla, or man- 
dible is often observed. 

Recently Lichtenstein and Jaffe have 
emphasized that fibrous dysplasia may be 
limited to a few bones or may even involve 
only a part of one bone. For this reasonit 
seemed probable that lesions might occur in 
the skull without involvement of the re 
mainder of the skeleton. A search of the 
records at the Mayo Clinic revealed that 
within the last five years 10 cases have been 
encountered in which the lesions appeared 
to be limited to the skull. In 7 cases the 
remainder of the skeleton was not e& 
amined roentgenologically. In the other 4 
cases roentgenologic examination of the re- 
mainder of the skeleton failed to reveal 
other lesions. In no case were there 
symptoms referable to any part of the 
skeleton aside from the skull. Five of these 
patients were males and 5 were females 
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Figs. 13-16. Fibrous dysplasia of the skull. 
which does not show in this roentgenogram. 
fibrous dysplasia. 

In each case the lesions of the skull de- 
veloped during childhood. There was no 
evidence of Albright’s syndrome. The 
lesions in this group were similar to those 
in the cases of polyostotic fibrous dysplasia 
studied previously. In fact, these also are 
to be regarded as examples of polyostotic 
fibrous dysplasia, since in each instance 
more than one bone of the skull was in- 
volved. Roentgenograms from 7 of these 
cases are reproduced in Figures 10 to 16. 
It is likely that in some of these 10 cases of 
fibrous dysplasia lesions of other bones 
actually were present, also. Certainly 
this type of lesion in the skull should lead 


The patient shown in Figure 14 had, also, a lesion of the mandible 
Figure 15 is an example of extreme osteomatoid change due to 


to roentgenologic examination of the entire 
skeleton. 

In many cases, fibrous dysplasia of bone 
is first detected when a pathologic fracture 


occurs. Diagnosis of the condition before 
the occurrence of this complication would 
be of great benefit to the patient, as proper 
precautions might prevent such an acci- 
dent. Recently Helfet has advocated the 
oral administration of soluble aluminum 
salts to bring about calcification of these 
lesions and thereby strengthen the bone. 
The theory behind this treatment is not 
accepted by many, but Ghormley and 
Hinchey, as well as Helfet, have observed 
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encouraging results with its use. More ex- 
tensive investigation is warranted. 

Among the cases encountered at the 
clinic, is one which is especially interesting 
and illustrates well ‘the need for complete 
roentgenologic examination of the skeleton 
when lesions of the skull are found. The 
patient, a boy of twelve, was seen at the 
clinic in 1927, when a diagnosis of diffuse 
osteoma of the skull was made. A review 
of the roentgenograms of the skull showed 
the lesions to be those of fibrous dysplasia 
(Fig. 17). This patient had always been 
large for his age, and enlargement of the 
head had been noticed since he was five 
years old. Congenital syphilis had been 
suspected as the cause of the skull lesions, 
but its presence was not confirmed. Areas 
of pigmentation were present in the skin 
on the back of the neck and over the 
sacrum. There was bony prominence of 
the lower part of the sternum, the fifth and 
seventh ribs on the right, and of a rib on 
the left. This case is, without much 
doubt, an example of Albright’s syndrome. 
Undoubtedly there was fibrous dysplasia of 
some of the long bones of the skeleton. 


LEONTIASIS OSSEA 


The similarity, or rather the identical 
nature, of the lesions of fibrous dysplasia of 
the bones of the skull and those lesions 
which have been called “‘leontiasis ossea”’ 
cannot be discounted. Furst and Shapiro 
noted this similarity but believed that the 
two types of lesions could be distinguished. 
Falconer and his associates also mentioned 
the similarity and stated that leontiasis 
ossea is not a specific entity and might be 
due to polyostotic fibrous dysplasia in some 
instances. In cases of leontiasis ossea 
which have been reported in the literature, 
the roentgenograms of the skull reproduced 
invariably show changes identical with 
those of fibrous dysplasia. 

Since leontiasis ossea is not a specific 
disease but merely describes a type of de- 
formity, one cannot say that there is but 
one method of pathogenesis. In most 
cases, however, it seems to be due to fibrous 
dysplasia of the bones of the skull. 
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Fig. 17. Fibrous dysplasia of the skull which was 
probably associated with Albright’s syndrome. The 
original diagnosis, made in 1927, was diffuse osteoma 
of the skull. 


CONCLUSIONS 


From this study the following conclu- 
sions are drawn: 

1. Lesions of the skull associated with 
polyostotic fibrous dysplasia have a char- 
acteristic roentgenologic appearance. 

2. Fibrous dysplasia of the bones of the 
skull occurs at times without obvious in- 
volvement of the remainder of the skeleton. 

3. If fibrous dysplasia of the bones of 
the skull is found, roentgenologic examina- 
tion of the entire skeleton should be car- 
ried out. 

4. In most cases it seems probable that 
leontiasis ossea is a manifestation of fibrous 
dysplasia of the bones of the skull. 

Section on Roentgenology 


Mayo Clinic 
Rochester, Minn. 
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DISCUSSION 


Lieut. Comdr. John D. Camp, (MC) U.S.N.R.: 
Dr. Pugh’s paper illustrates, I think, the need 
for the continued interest of the roentgenologist in 
these bizarre bone lesions. We were able to segre- 
gate the condition of hyperparathyroidism from this 
group. Dr. Albright carried the matter further, 
with the recognition of the syndrome which now 
bears his name. 

I was interested in a short editorial comment in last 
week's issue of the Journal of the American Medical 
Association [Sept. 16, 1944] in which it was sug- 
gested that Albright’s syndrome, as represented by 
these cases of fibrous dysplasia that Dr. Pugh has 
shown, are all due to neurofibromatosis or von 
Recklinghausen’s disease. I think a more convine- 
ing argument will have to be put forth before most 
of us can accept that theory. 

Another important point concerning the group 
that Dr. Pugh discussed is the fact that these 
lesions occur in the young and that most of them 
show a tendency to regress in their rate of growth 
after puberty. This is especially significant in those 
lesions which we used to call fibrous osteoma of the 
nose and nasal sinuses. This is frequently a very de- 
forming lesion and is important to the radiologist be- 
cause, by giving adequate radiation therapy, he 
may be able to control its rate of growth. Thus, 
many of the disfiguring deformities of the face are 
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minimized, since, as just pointed out, the lesion has a 
tendency to slow up greatly after puberty. 

Merrill C. Sosman, M.D. (Boston, Mass.): 
I would agree entirely with Dr. Camp in his dis- 
cussion of Dr. Pugh’s paper on the importance to 
roentgenologists of the recognition of this peculiar 


dysplasia of bone. When Dr. Fuller Albright re- 
ported his series of cases from Boston several years 
ago, we had already collected 9 cases of that same 
disease in patients who had been sent to Dr. Cushing 
for his determination as to whether or not they 
harbored a meningioma. That is the one condition 
that is most apt to be mimicked or even so diagnosed 
when fibrous dysplasia involves the cranial bones. 
We were working on those patients, getting biopsies 
and doing chemical studies, tending toward a paper 
on the subject, when Dr. Fuller Albright published 
his group, and we dropped the matter. Since then, 
however, we have seen six more cases. So there are 
fifteen in our little hospital in Boston. 

Many names have been given to this condition. 
Fuller Albright called it “osteitis fibrosa dis- 
seminata.”” We called it “osteitis fibrosa localisata” 
because most of our cases were limited to the skull 
and even, like some of those of Dr. Pugh, to one side 
of the skull, particularly the perpendicular plate 
and the horizontal plate of the frontal bone, and 
occasionally the maxilla or mandible on the same 
side. Many of them had a definite depression of the 
eyeball. The orbit was partly overgrown by ab- 
normal bone so that the patient presented exoph- 
thalmos as a symptom of the deformity and some- 
times definite failure of vision due to the dislocation 
of the eyeball. 

I can add one thing to Dr. Pugh’s observations 
and Dr. Camp’s discussion, and that is that the 
growth of this abnormal bone can apparently be 
stopped and it can be turned into more adult bone 
by x-ray treatment, and this does not require a very 
large dose, 750 to 800 r. (I hope you will avoid the 
excessive doses which we discussed in the thera- 
peutic section yesterday, which may produce brain 
damage.) Three of our group of patients had 
definite cysts. They were not neoplastic areas in 
the bone but a cystic degeneration. In two of them 
we did biopsies. The erroneous histological diag- 
nosis in one was giant-cell tumor and the other was 
called a myeloma. Both healed promptly with x-ray 
therapy. That is one indication of some possible 
benefit. 


4 
| Was 4 ; 
The 
ith 4 
ar- 
1n- 
of 
ir- 
at 
us 
\. 
y 
‘ 
i 


Radiation Therapy of Carcinoma of the Thyroid’ 
RIEVA ROSH, M.D,? and LOUIS RAIDER, M.D.* 
New York, N.Y. 


M°*% PAPERS on carcinoma of the thy- 
roid are from centers where great 
numbers of patients with thyroid disease 
are treated. The volume of patients 
seen and operated upon permits the ob- 
servation and treatment of a large number 
of early malignant neoplasms. The ex- 
perience with thyroid carcinoma in a gen- 
eral hospital is quite different. At Belle- 
vue Hospital only 64 cases of thyroid 
carcinoma have been seen since 1924 in the 
Radiation Therapy Department. These 
cases, unlike those seen at centers of thy- 
roid treatment, are for the most part far 
advanced. Many of the patients were 
referred from other institutions where sur- 
gery had been done but no radiation had 
been given until recurrence or metastasis 
occurred. 

There are many interesting and informa- 
tive papers on carcinoma of the thyroid. 
Lahey, Hare, and Warren (8, 15, 16, 27 
have written a series of reports on the 
findings at the Lahey Clinic. In the most 
recent paper a series of 231 cases is sum- 
marized. Another series, that of the 
Cleveland Clinic, was recently reviewed 
by Portmann (23, 24), who reported 220 
cases seen since 1922. A third extensive 
series reported by Pemberton and his as- 
sociates (1, 18, 19, 20, 21, 22) consists of 
774 cases seen at the Mayo Clinic be- 
tween 1907 and 1937. Welti and Huguenin 
(29) reported 88 cases,and Watson and Pool 
(28) 167. Many other excellent papers 
describe the unusual features of from one 
to hundreds of cases. 


INCIDENCE 


From a review of statistics, it might appear 
that the number of cases of malignant neo- 


1 From the Radiation Therapy Department, Bellevue Hospital, Dr. Ira I. Kaplan, Director. 


plasm of the thyroid is increasing. Ay. 
thorities are of the opinion, however, that 
this increase is more apparent than real 
and that advances in clinical and patho. 
logical diagnosis are largely responsible. 
The proportion of malignant lesions among 
thyroid tumors has been variously estj- 
mated at from 1 to 5 per cent. Lahey, 
Hare, and Warren found that their 23) 
cases represented 1.2 per cent of 18,60) 
thyroids operated upon. Crile and Crik 
(2, 3) reported 289 carcinomas among 
17,021 thyroid patients, or 1.69 per cent. 
These 289 cases constituted 3 per cent of 
nodular goiters. Pemberton found the 
incidence varying from 2 per cent in 1919 
to 4.9 per cent in 1937. Welti and 


Huguenin’s estimate is 1.3 per cent. 
According to Hare, deaths from thyroid 


cancer represent 0.66 per cent of all 
carcinoma deaths in the United States. 
The age incidence varies widely, cases 
having been reported from early childhood 
to the nineties. Moreover, it is becoming 
increasingly recognized that carcinoma has 
a predilection for the thyroid in childhood. 
Because of this, it is no longer customary 
to defer operation in children with thyroid 
nodules. The incidence is greatest be- 
tween the ages of forty and _ seventy, 
slightly less from thirty to forty and 
seventy to eighty. The occurrence of thy- 
roid carcinoma in the various decades 
among our 64 cases is presented graphically 
in Figure 1. The average age is about 
fifty years and is slightly lower in females 
than in males. There are far more cases 
among females, the ratio being approx- 
mately 2:1 in large series. Of our 6 
cases, however, 32 were in males and 32 in 
females. Our youngest patient was born 
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with a carcinoma of the thyroid (Case 1) 
and the oldest was eighty-three. 


PATHOLOGY 


One finds almost as many systems of 
classification of thyroid neoplasms as 
there are writers on the subject. Close 
analysis, however, shows the difference 
to be mainly one of terminology, for there 
is general agreement as to the types of 
neoplasm. The simplest classification is 
that of Pemberton. His classification, 
which is that of the Mayo Clinic, is as fol- 
lows: 

1. Papillary adenocarcinoma 
2. Adenocarcinoma in adenoma (malig- 

nant adenoma) 
3. Diffuse adenocarcinoma 
4. Epithelioma 
5. Sarcoma 

Criteria of Malignancy: There is still 
some confusion as to the differentiation 
between benign and malignant thyroid 
tumors. The subject has been clarified, 
however, by Graham (6), who set the 
following standards which may be used 
as criteria of malignancy: (i) local in- 
vasion of capsule or surrounding struc- 
tures; (2) recurrence of original tumor after 
surgery; (3) metastasis to lymph nodes or 
distant structures; (4) death due to the size 
of the tumor; (5) invasion of blood ves- 
sels. This last was Graham's outstanding 
contribution to the subject, for it may be 
easily recognized. He described the fol- 
lowing stages of blood vessel invasion: 
(a) gross thrombus; (b) gross erosion; (c) 
microscopic presence of cells or tissue in 
blood vessels; (d) microscopic evidence of 
invasion of blood vessels other than 
capillaries or sinuses. 

Papillary Adenocarcinoma: Papillary 
adenocarcinomas comprise approximately 
30 per cent of malignant thyroid neo- 
plasms. The lesion is of low-grade to 
moderate malignancy. There is, how- 
ever, a tendency to early metastasis to the 
regional lymph nodes, and such metas- 
tases may be the presenting feature 
while there is still no palpable tumor in the 
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thyroid. This has led some to entertain 
the concept of lateral aberrant thyroids. 
Pemberton, however, considers such de- 
posits almost always metastatic from a 
primary thyroid lesion. Though they 
metastasize early to the lymph nodes, 
papillary adenocarcinomas are slow to 
spread to the lungs and mediastinum and 
rarely involve other organs. Histologically 
they are characterized by their papillary 
structure. Even when the tumors are 
not completely resectable, the prognosis 
is good, for they are radiosensitive. 
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Fig. 1. Age incidence of 64 cases of carcinoma of the 
thyroid. 


Adenocarcinoma in Adenoma (Malignant 
Adenoma): Approximately 50 per cent of 
malignant thyroid tumors are the so-called 
malignant adenomas. They are of moder- 
ate malignancy, chiefly of grades 1 and 2, 
though grades 3 and 4 are sometimes seen. 
The tumors vary in structure and are 
classed as fetal and alveolar or colloid. 
The majority are of the fetal type and are 
characterized by a variety of structures 
ranging from undifferentiated cords of 
cells to distinct follicles. Unlike the papil- 
lary adenocarcinomas, they are relatively 
late in reaching the lymphatics. It is not 
until the capsule has been broken that the 
tumor spreads by this route to involve the 
lymphatics and regional nodes. However, 
because of the tendency to invade the 
venous channels, these lesions spread more 
rapidly by the blood stream and give a 
much larger percentage of distant metas- 
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tases. To this group may be assigned the 
cases which were formerly considered as 
“benign metastasizing goiters.’’ When 
complete excision is possible, prognosis is 
good. Even those lesions which cannot be 
completely removed offer a fair prognosis 
because of their radiosensitivity. 

Diffuse Adenocarcinoma: In the larger 
series, diffuse adenocarcinomas comprise 
approximately 20 per cent of thyroid car- 
cinomas. It is this group which has been 
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described under various headings, including 
sarcoma. There is a wide variety of cellu- 
lar structure, from adult alveolar arrange- 
ment to undifferentiated, highly anaplastic 
invasive lesions resembling sarcoma. Dif- 
fuse adenocarcinoma is a more malignant 
type of lesion than those described pre- 
viously. Metastasis occurs by way of 
both the lymphatics and the blood stream. 
Because of their tendency to extend into 
the surrounding tissues, these tumors are 
more frequently recognized clinically than 
the other types of thyroid cancer. They 
include the infrequent Hiirthle-cell carci- 
nomas. 
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Squamous Epithelioma: Squamous efi. 
thelioma is most often the result of Spread 
from neighboring structures. Through 
metaplasia, however, it may occur pri 
marily in the thyroid, constituting pe. 
haps 1 per cent of all carcinomas of th 
thyroid gland. The prognosis is very poor 
for complete excision is difficult and the 
lesion is resistant to radiation. 

Sarcoma is extremely rare and accounts 
for less than 1 per cent of cases. It is up. 
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See also Fig. 3. 


usual for a patient with a thyroid sarcoma 
to survive as long as a year. 


METASTASES 


Metastasis has been reported from the 
thyroid to most of the structures of the 
body. Spread occurs by direct extension, 
the lymphatics, the blood stream, or ally 
combination of these. The organs affected 
are, in the order of frequency: the regional 
lymph nodes, mediastinum, lungs, bones, 
liver, kidney, pleura, and brain. Metasta- 
ses have also been described in the pat 
creas, breast, spleen, and even the retina 
and palate. In one of our cases (Case Il) 
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bone metastases appeared sixteen years 
after operation. Of our 64 patients, 15 
showed no evidence of metastasis, 22 had 
metastases in a single organ, 15 in two or- 
sans, / in three organs, and 1 each in five, 
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Fig. 3. Metastases in 64 patients with thyroid carcinoma. 
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six, seven, and eight different organs. (We 
consider the skeletal system as a single 
organ.) Figures 2 and 3 show the distribu- 
tion and incidence of metastases in our 
series. 
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CLINICAL PICTURE 

In a large percentage of thyroid car- 
cinomas, the diagnosis is made only at 
operation or even at subsequent pathologic 
examination. There is an inverse relation- 
ship between the stage of the disease and its 
clinical recognition. As clinicians are be- 
coming more aware of the entity, however, 
a greater percentage of early cases are 
being recognized preoperatively. There 
are certain diagnostic criteria which are 
pathognomonic, and others which are 
highly suggestive. 

(1) Recent enlargement of a pre-existing 
thyroid adenoma should always arouse sus- 
picion of malignant change. The appear- 
ance of a growing mass in a previously 
normal thyroid should be regarded with 
suspicion. It will be found that in the 
average case there is a history of stationary 
adenoma for years, with enlargement be- 
ginning only in recent months. 

(2) Pressure symptoms such as dyspnea 
and dysphagia are frequent complaints. 
Crile and Crile state that 82 per cent of 
their patients had pressure symptoms. 
These are often quite out of proportion 
to the size of the tumor. 

(3) Hoarseness, resulting from involve- 
ment of the recurrent laryngeal nerve, 
is an important symptom. Benign thyroid 
tumors almost never cause paralysis of the 
vocal cords, whereas 15 to 20 per cent of 
patients with carcinoma of the thyroid 
manifest this phenomenon. According to 
Crile and Crile, abductor paralysis of one 
or both vocal cords in a patient with goiter 
who has not been operated upon is strong 
presumptive evidence of a malignant neo- 
plasm. 

(4) Firm consistency of the tumor is sug- 
gestive of malignancy. Some adenomas 
are firm, but they rarely have the stony 
hardness of adenomas which have under- 
gone malignant change. This is particu- 
larly significant if it represents a change in 
consistency. 

(5) Change in outline of the tumor is also 
important evidence. Invasion into and 
through the capsule may result in a firm 
nodular projection. 
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(6) Loss of mobility of a previously moy. 
able tumor may also follow invasion of the 
surrounding tissue, with fixation to under. 
lying structures. 

Despite these diagnostic criteria, cy. 
cinoma of the thyroid is still diagnose 
preoperatively in less than 50 per cent oj 
cases. 


DIFFERENTIAL DIAGNOSIS 


The chief conditions from which malig. 
nant lesions of the thyroid are to by 
distinguished are benign adenoma with 
hemorrhage and thyroiditis of the Riedd 
struma type. In the former the enlarge. 
ment will be more rapid than in malignant 
growth. In thyroiditis there are several 
points of differentiation. Though the gland 
may be stony hard, it does not lose its nor. 
mal contour. Secondly, the condition is 
usually diffuse, involving both lobes and 
the isthmus, which is unusual for cancer. 
Thirdly, regional lymph node involvement 
is rare in thyroiditis. 

Portmann has suggested a classification 
into stages which depend on the amount of 
involvement. He divides the cases into 
four groups. Group 1 includes those cases 
in which a preoperative diagnosis of car- 
cinoma was not possible and in which the 
diagnosis was made only on histologic ex- 
amination. Group 2 includes cases without 
the usual clinical evidence of carcinoma, in 
which the diagnosis is suspected because o/ 
recent enlargement or because of the pa 
tient’s age. In Group 3 there is clinical 
evidence of malignant growth extending 
beyond the capsule of the tumor but no 
distant metastases can be detected. Group 
4, is composed of those cases which have the 
qualities of Group 3 as well as clinical or 
roentgen evidence of distant metastases. 


TABLE I: CLASSIFICATION OF 64 THYROID 


CARCINOMAS 
3 cases 
5 cases 
51 cases 


In Table I we have listed the distribution 
of our cases according to groups. It will be 
seen that the majority are in Group 4; very 
few are in Groups 1 and 2. 
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RELATION TO HYPERTHYROIDISM 


The presence or absence of hyperthyroid- 
ism is not of value in differentiating malig- 
nant thyroid lesions from those which are 
benign. Crile and Crile feel that in the 
presence of hyperthyroidism a diagnosis of 
malignant growth should be made with 
hesitancy. Pemberton, however, found 
evidence of hyperthyroidism with an ele- 
vated basal metabolic rate in 33.5 per cent 
of his patients. Davis (4) reported hyper- 
thyroidism in 28 per cent of 50 cases. 
Others have confirmed this impression. Of 
our 64 patients, 25 per cent had an eleva- 
tion of the basal metabolism rate varying 
from +15 to +100, as well as other evi- 
dences of hyperthyroidism. 


TREATMENT 


The ideal treatment is early and com- 
plete excision with subsequent irradiation. 
Some cases which are inoperable may be 
rendered operable by irradiation. Recur- 
rent nodules should be excised and the 
tumor-bearing area irradiated. 

In radiation therapy, the aim is to give a 
cancerocidal dose to the tumor-bearing 
area and its lymphatic drainage. To do 
this in thyroid patients, we routinely treat 
both sides of the neck and the anterior 
and posterior mediastinum. Distant me- 
tastases are treated symptomat cally. 

For the average case, the factors are: 
200 kv., 20 ma., 50 em., 0.5 mm. Cu and 1.0 
mm. Al or Thoraeus filter, with a portal of 
the size best suited to the patient. On each 
side of the neck we treat from the clavicle 
to the mandible. Over the anterior and 
posterior mediastinum we use 10 X 15-cm. 
portals in the average case. We give either 
200 r to each of two portals or 300 r to one 
portal daily. All cases are treated to skin 
tolerance. After six to eight weeks, if the 
skin is in satisfactory condition, the treat- 
ment may be repeated. 

When there is residual tumor following 
the second course of x-ray therapy, we pre- 
fer to change the quality of the radiation 
by using pure gamma rays in the form of 
the 5-gram radium pack or a collar con- 
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taining radium tubes. Subsequent therapy 
is given as indicated. 

The complications which arise are 
treated symptomatically. Epidermitis oc- 
curs toward the end of treatment. Thor- 
ough lubrication of the skin with a bland 
ointment is prescribed and this lessens the 
severity of the reaction. When the skin 
breaks down, aquaphor ointment is ap- 
plied. For severe pain, nupercain oint- 
ment is prescribed. For sore throat and 
laryngeal and tracheal irritation, gargles, 
bland foods, and nuperal lozenges are used. 
Should edema of the larynx occur, with 
obstructive symptoms, intubation should 
be tried and, if this is unsuccessful, trache- 
otomy should be performed. 


REPORT OF SELECTED CASES 


Case I: C. C., a nine-month-old white female, 
was first seen in our clinic on Dec. 20, 1940, with the 
following history. At birth, on March 12, 1940, a 
mass was observed in the anterior portion of the 
neck. X-ray treatments of undetermined quantity 
and quality were given in the hospital and the child 
was discharged two weeks after birth with no reduc- 
tion in the size of the mass. At the age of six weeks 
she was readmitted because of continued enlarge- 
ment of the mass in the neck, which was beginning 
to cause dyspnea and stridor when the child became 
excited or cried. Physical examination at that 
time showed three masses, firm and clearly defined, 
3 to 5 cm. in diameter, one on each side in the ante- 
rior triangle and one in the mid-line of the neck. 
Though these were not fixed to the skin, there was 
fixation to the underlying structures. There were 
engorgement of the veins of the neck, respiratory 
stridor, and difficulty in swallowing. 

On April 20, 1940, operation was undertaken, and 
the masses in the neck were found to have the ap- 
pearance of thyroid tissue. They were surrounded 
by a dense capsule and were firmly fixed to the under- 
lying tissues in the peritracheal area, A subtotal re- 
section of the masses was performed. 

The excised masses were somewhat nodular in 
appearance, firm on palpation, with a capsule over 
two-thirds of their surface. On section, they showed 
a meaty, lobulated surface from which no colloid 
could be expressed on pressure. Microscopie ex- 
amination showed a diffuse picture of large cuboidal 
cells with an acidophil cytoplasm and small nuclei. 
These formed compact, small, and fairly uniform al- 
veoli. In some sections there was a more marked 
variation in the size and shape of the alveoli than in 
others. Only a scant fibrotic stroma was present. 
The basement membrane appeared intact. Diagno- 
sis: Adenocarcinoma of the thyroid of the Hiirthle- 


cell type. 
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TABLE II: X-Ray TREATMENT OF CASE I 
(200 kv., 0.6 mm. Cu + 1.0 mm. Al filtration, 0.9 h.v.1., 20 ma., 50cm. T.S.D.) 
Dose per Total 
Field Treated Field Size Exposure P Interval Dates 
(in air) Air Dose 

First Course 

Left neck 5 cm. circle 200 r 1,600 r Daily 12/20/40 to 1/13/41 
Second Course 

Right neck 6 cm. circle 200 r 1,400 r 1 area daily 2/11/41 to 3/11/41 

Left neck 6 cm. circle 200 r 800 r 1 area daily 2/11/41 to 3/11/4) 

Post. mediastinum 8 X 10cm. 200 r 1,000 r 1 area daily 2/11/41 to 3/11/4 

Ant. mediastinum 8 X 10cm. 200 r 1,000 r 1 area daily 2/11/41 to 3/11/41 


The postoperative course was good, and the pa- 
tient was discharged on June 19, 1940. There was 
still pressure on the vital structures, however, as evi- 
denced by stridor when the child cried and difficulty 
in swallowing. Fora short time after discharge the 
masses in the neck appeared to remain stationary. 
They then increased in size and caused further 
symptoms. The patient was admitted to Bellevue 
Hospital and was seen by us on Dec. 20, 1940. 

On the right, in the anterior triangle of the neck, 
there was a firm mass measuring 4 X 3 X 3 cm. 
Below this were several nodes, 0.5 to 1.0 em. in 
diameter, which were freely movable. On the left 
was a mass 3 X 2 X 2cm. Several nodes, about 
0.5 cm. in diameter, were palpable in each axilla and 
inguinal area. The veins of the neck were engorged 
and breathing was stertorous. X-ray examination 
showed a large soft-tissue mass on the right side of 
the neck, displacing the trachea to the left and com- 
pressing it. There was widening of the superior 
mediastinum. No evidence was obtained of metas- 
tases in the lungs or skeletal system. 

X-ray therapy was instituted on Dec. 20. A 5-cm, 
area, including the node on the left side of the neck, 
was treated, as shown in Table II. During therapy 
and subsequently there was little or no evidence of 
regression of the tumor. On Feb. 11, 1941, therapy 
was begun to an area 6 cm. in diameter in the right 
neck and areas 8 X 10 cm. in the anterior and poste- 
rior mediastinum, as shown in Table II. There was 
roentgen evidence of decrease in the size of the supe- 
rior mediastinal mass, but little change occurred in 
the size of the cervical masses. Dyspnea, stridor, 
and dysphagia increased. On March 31, 1941, it 
became necessary to do a tracheotomy. Broncho- 
pneumonia developed and the child died on April 4, 
at the age of one year and three weeks. 

Case II: B. B., a 48-year-old white Rumanian 
Jewish male, was first seen in our service on Dec. 16, 
1941, complaining of severe back pain which had 
been intermittent for a year. In 1923 he had a hemi- 
thyroidectomy in another city, for hyperthyroidism. 
His basal metabolic rate at that time was +45. 
The pathological report was adenocarcinoma in 
adenoma. The patient was then well until Novem- 
ber 1939, when he again suffered from back pain, fol- 
lowed by the appearance of a mass over the dorso- 
lumbar area. There were pain and weakness of the 


legs and other evidence of tumor at the level ¢j 
D12-L1. Laminectomy was done, and some tissy 
was removed for examination. The report wa 
carcinoma metastatic from the thyroid to the spinal 
dura. Some relief of symptoms ensued, but back. 
ache persisted intermittently until the present ad 
mission following a day of severe pain. The patient 
complained, also, of nervousness, irritability, trem. 
ors, and palpitation. 

Physical examination showed the following pos. 
tive findings: Head: fine fibrillary twitching o 
tongue. Neck: transverse scar with no evidence of 
thyroid enlargement or masses. Chest: cardiac en 
largement; regular sinus rhythm. Back: 25-cm 
scar over dorsolumbar spine, tender to pressure. 
Extremities: fibrillary tremor of hands. 

The blood findings were not significant. The 
basal metabolism rate on Dec. 12, 1941, was +4), 
on Jan. 8, 1942, +38. 

Chest roentgenograms showed circular areas of 
increased density at both lung bases, suggesting 
metastatic deposits. There was a destructive proc. 
ess of the second left rib, with extension to the 
pleura. D-11, D-12, and L-1 showed evidence o 
laminectomy. In the skull a circular osteolytic 
area was demonstrable, and the right femur showed 
a similar area of involvement. Radiation therapy 
was given as outlined in Table ITI. 

Some temporary improvement was observed dur- 
ing and after treatment, which was completed be- 
tween Dec. 16, 1941, and Jan. 2, 1942. On Feb. 3, 
however, the patient was readmitted with exacer- 
bation of pain and hyperthyroidism. Therapy was 
repeated as shown in Table III, second course. Some 
improvement followed, but the patient remained in 
the hospital until April 20, 1942, when he was trans- 
ferred to another institution for custodial cart. 
On Jan. 27, 1944, he was still alive. He complained 
of some pain in the right leg. He had been given 
radioactive iodine. The hyperthyroid symptoms 
were lessened and the basal metabolism was +6. 

Case III: N. S., a 25-year-old white Italian fe 
male, was first seen in our clinic on March 10, 1938 
In 1937 a swelling had appeared in her neck, which 
gradually increased in size. During the year of its 
development she became nervous and irritable and 
experienced a choking sensation when she wore 4 
collar, these symptoms being aggravated during the 
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TABLE III: 


RADIATION THERAPY OF CARCINOMA OF THYROID 


X-Ray TREATMENT OF CASE II 


Open cone 


Post. rt. upper femur 


(200 kv., 0.6 mm. Cu + 1.0 mm. AI filtration, 0.9 h.v.1., 20 ma., 50 em. T.S.D.) 
— = 4 
Dose per Total 
Field Treated Field Size Exposure Ste eee Interval Dates 
(in air) 
First Course 
Dorsolumbar spine 10 X 20cm. 200 r 2,000 r Daily 12/16 to 12/31/41 
Ant. rt. upper femur Open cone 150 r 600 r Every 2d day 12/22to 1/2/42 
Post. rt. upper femur Open cone 150r 600 r Every 2d day 12/22to 1/2/42 
Second Course 
Dorsolumbar spine 8 X 20cm. 200 r 1,200 r 2 areas daily 2/3 to 2/20/42 
Ant. rt. upper femur Open cone 150r 1,200 r 2 areas daily 2/3 to 2/20/42 
150r 1,050 r 2 areas daily 2/3 to 2/20/42 


menstrual periods. She was also hoarse, particu- 
larly in the morning. 

The patient was admitted to the hospital on Aug. 
16, 1937. Physical examination revealed a fullness 
over the thyroid cartilage and firm enlargement of 
the right lobe of the thyroid. The basal metabolism 
ratewas —2. A diagnosis of adenoma of the thyroid 
was made, and on Aug. 17, a hemithyroidectomy 
was performed, with excision of a right lobe. There 
was a soft vascular swelling near the median border 
involving about half the lobe. Within this was a 
calcified area. Pathological examination showed 
adenocarcinoma in adenoma. The patient had an 
uneventful postoperative course and was discharged 
on Aug. 23, 1937. 

She was readmitted on Feb. 21, 1938, complaining 
of a recurrent nodule on the right side, at the site 
of the previous lesion. Examination revealed a 
mass 3 X 3 cm., firm and lobulated, suggesting that 
it was made up of multiple nodes. Operation on 
March 1, 1938, revealed a hard mass extending 
from the stump where the right lobe had been re- 
moved into the tissues laterally, and into the sterno- 
mastoid muscle posteriorly. Though most of this 
mass was removed, some neoplastic tissue was left 
in the region of the stump. On the tenth post- 
operative day the patient was discharged and refer- 
ted for radiation therapy. Pathologic examination 
of the mass showed a histologic picture identical with 
that of the original specimen. 

At the time therapy was instituted several small, 
stony hard masses were palpable along the right 
side of the neck in the thyroid region. 

The 5-gram radium pack was used, the factors 
being as follows: distance 6 cm., filtration 0.5 mm. 
Pt + 5.0 mm. Pb, 8 X 10cm. portal. Treatment 
was given to one side of the neck daily for one hour 
(5,000 mg. hours). Alternate sides were treated 
between March 10 and April 5, to a total of 50,000 
mg. hours to each side. Following treatment a 
marked erythema developed, but this cleared within 
amonth. During this interval the mass in the right 
side of the neck became smaller and softer, though 
there was residual induration. 

On May 17, 1938, the patient was readmitted to the 
hospital and a radium collar was applied. This con- 

tained twelve 5-mg., 1.0-mm. Pt tubes with an active 


length of 2.2 cm. at 2.5 cm. from the skin. 


This was 


left on for forty-eight hours, giving a total of 2,880 
mg.hours. During the next six weeks there was fur- 
ther reduction in the size of the mass, and the skin 
reaction reached an erythema and subsided. The 
radium collar was reapplied as previously for forty- 
eight hours from June 22, to June 24, 1938. Fol- 
lowing this there was gradual disappearance of the 
indurated mass and by October 1938 there was no 
evidence of disease. All that remained was a 
smooth scar. The patient has been seen at regular 
intervals and has shown no evidence of recurrence 
or metastasis. When last seen, in September 1943, 
she reported that she had recently been married and 
was well and happy. 


PROGNOSIS 


The prognosis in thyroid carcinoma var- 
ies with the histologic structure and the 
stage of the lesion. The two histologic 
types which have the best prognosis are 
fortunately the most common—papillary 
adenocarcinoma being the most favorable 
and adenocarcinoma in adenoma second. 
Pemberton found an over-all survival rate 
of 77 per cent for operable cases and 29.1 
for inoperable cases at three years. The 
prognosis is, moreover, directly propor- 
tional to the classification according to 
Broders, that for grade 1 being best and 
for grade 4 worst. According to his 
group classification, Portmann found 100 
per cent of five-year survivals in Group I, 
68 per cent in Group II, 23 per cent in 
Group III, and 3.3 per cent in Group IV. 
For those receiving postoperative roentgen 
therapy the corresponding figures were 100 
per cent, 65 per cent, 33.3 per cent, and 
12.5 per cent. The survival rate among 


our patients, according to groups, is given 
in Table IV. 
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Enp-RESULTS IN 64 CASES OF THYROID 


TABLE IV: 


CARCINOMA 
Stage Stage Stage Stage 
I II III IV 
Number of cases. . 3 5 5 51 
Known alive under 
five years...... 1 
Survived five to 
ten years....... 1 3 
Survived ten years 
or lomeer....... 1 2 
Known dead..... 1 32 
Presumed dead... 2 3 4 14 


SUMMARY 


Sixty-four cases of carcinoma of the 
thyroid seen in the Radiation Therapy De- 
partment of Bellevue Hospital since 1925 
are presented. The literature of the sub- 
ject is reviewed, with a discussion of the 
pathology and clinical picture. A plan of 
radiation therapy is offered. Three un- 
usual cases are recorded. 


Bellevue Hospital 
New York 16, N. Y. 
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I. 
MILTON L BIRNKRANT, M.D.,? 


HE DANGER of excessive exposure to 
| pre in the operation of diagnostic 
roentgen equipment has been pointed out 
by a number of observers (Braestrup, 1; 
Bell, 2; Quimby, 3; Taylor, 4; the Inter- 
national X-ray and Radium Protection 
Commission, 5; the National Bureau of 
Standards, 6; White, Cowie and de Lori- 
mier, 7). Most of these reports have been 
concerned with the radiation hazards asso- 
ciated with roentgenoscopy. It is the pur- 
pose of this communication, the first of a 
series of three, to describe the exposure 
conditions which are more or less typical 
of photofluorography. Recommendations 
for the adequate protection of personnel 
operating photofluorographic units will be 
included in the third paper of the series. 

The radiation hazards associated with 
the operation of photofluorographic equip- 
ment are particularly severe. The volume 
of work is often large, sometimes reaching 
400 to 800 exposures daily. Furthermore, 
the quantity of radiation per exposure is 
considerably greater than that in standard 
chest roentgenography. Finally, the equip- 
ment is often portable and installation is 
of temporary character, circumstances 
which are conducive to faulty protective 
measures. 


EQUIPMENT 


The investigations reported in this paper 
were conducted with one of the photo- 
fluorographic units being used by the 
Tuberculosis Control Division of the U. S. 
Public Health Service. The unit included 
a 20(-ma. x-ray machine equipped with a 
rotating anode tube, with a housing con- 
structed of steel and lined with lead; a 
lead cone extending from the anode hous- 
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Further Problems in X-Ray Protection 
Radiation Hazards in Photofluorography' 


and PAUL S. HENSHAW, Ph.D.* 


ing limited the primary x-ray beam. Port- 
able V-shaped floor screens containing 
1/16-inch sheet lead shielded the operator 
and positioners. The arrangement of the 
photofluorograph and protective screens is 
shown schematically in Figure 1. 

Measurements of the quantity of radia- 
tion received at various locations about the 
photofluorographic enclosure were made 
with a Victoreen ionization instrument em- 
ploying both 0.25-r and 25-r ionization 
chambers. Calibration and leakage were 
checked prior to and during usage, and in 
most cases a sufficient number of exposures 
to give at least a half-scale reading were 
made. It is recognized that there is some 
question as to the reliability of the readings 
made with these ionization chambers when 
radiation of relatively long wave length, 
such as is customarily employed in diag- 
nostic radiology, is being measured. White 
et al. (7) have investigated this point and 
have found no serious error in the Vic- 
toreen chamber (i.e., no error greater than 
10 per cent) in the normal range of x-ray- 
tube voltages employed in diagnostic 
radiography. 


MEASUREMENTS WITH 35-MM. AND 
14 X 17-INCH TECHNICS 


To compare the quantity of radiation re- 
quired for 35-mm. chest photofluorography 
with that required for ordinary 14 X 17- 
in. celluloid films, measurements were 
made by suspending ionization chambers 
over the chest anteriorly and posteriorly, 
with the patient standing in the usual posi- 
tion. 

With the 35-mm. technic, a series of 8 
patients were exposed, their chest diame- 
ters ranging from 19 to 26 cm. and aver- 
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aging 22cm. The average technical factors 
were 84 kv.p., 200 ma., 0.2 second, and 38 
cm. target-screen distance. The average 
entrance dose was found to be 0.9 r per ex- 
posure and the exit dose 0.015 r per expo- 
sure, the latter being 1.6 per cent of the 
former. 


MILTON I. BIRNKRANT AND PAUL S. HENSHAW 


June 194; 


Approximately eighteen times morerag. 
tion was thus measured near the entrang 
skin surface when the Photofluorographi: 
apparatus was used than with the standar 
radiographic technic. In Photofluoros. 
raphy with 4 X 5-inch film, where mop 
radiation is required than in the 35-mp, 
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Fig. 1. 
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The arabic numerals indicate the positions 


where ionization chambers were placed for intensity measurements. 


To determine the entrance dose for 14 X 
17-in. celluloid film technic, 6 patients, 
whose chest diameters varied from 19 to 
25 cm. and averaged 22 cm., were similarly 
exposed. The conditions in this case were: 
56 kv.p., 60 ma., and 0.1 second exposure, 
the distance remaining the same. The 
average entrance dose was 0.05 r per ex- 
posure.‘ 


* Exit dose determinations were not made, as the 
readings were too small to be easily measured. 


technic, the differential is undoubtedly 
greater. 


STRAY RADIATION 


Ionization measurements to determine 
stray radiation were also made in the 
course of routine 35-mm. chest examine 
tions. A limiting cone was in place unless 
otherwise specified. There was consider- 
able variation in chest diameter in thes 
studies, but the average was 21 cm. Ap 
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RADIATION HAZARDS IN PHOTOFLUOROGRAPHY 


TaBLE I: DISTANCES TO DIFFERENT POSITIONS AND IONIZATION READINGS AT THOSE POSITIONS 


Positions * —> = 2 3 | 4 | & | 6 | 7 
Inches from center of screen to position | 47 22 92 |; 110 61 72 | 175 
Inches from target to position 24 41 | 48 | 70 | 68 75 | 125 

100 exposures with patients | 0.25) 0.41 | 0.027 0.001 0.05 0.001) 0.015 
100 exposures without patients 0.04; 0.09 | 0.008!) ..... 


* The positions are numbered as in Figure 1. 


proximately 4,000 ma. seconds per 100 pa- 
tients were used at an average tube poten- 
tial of 81 kv. (peak). The quantities of 
radiation received at the several numbered 
locations illustrated in Figure 1 are shown 
in Table I. 

Various figures have been given for the 
maximum permissible daily dose of x-radia- 
tion (tolerance dose) which may be re- 
ceived by technical personnel operating 
x-ray equipment. The most frequent are 
(.l r per day (National Bureau of Stand- 
ards, 6; Henshaw, 8, etc.) and 0.2 r per 
day (White et al., 7; Quimby, 3, etc.). For 
the purposes of this report we have arbi- 
trarily adopted 0.1 r per day as the maxi- 
mum permissible dose. The question of 
tolerance will be discussed in the paper 
following this (page 569). 

The highest radiation intensity, ex- 
cluding the direct beam, was found just 
lateral to the photofluorographic screen 
(position 2), where the accepted permissible 
dose was exceeded in 25 exposures. It is, 
therefore, apparent that an operator should 
not remain near a subject in this location 
during exposure. Lateral to the tube hous- 
ing (position 1), a dose of 0.1 r is exceeded 
alter 40 exposures. The fact, therefore, 
that a so-called ray-proof tube is being used 
should not give a false sense of security. 
The locations in front of the two protective 
lead screens (positions 3 and 5) are also 
seen to be unsafe, (0.1 r being exceeded after 
37) and 200 exposures, respectively. The 
exposure behind the lead screens (positions 
tand 6) was found to be well within safe 
limits, some 10,000 exposures being re- 
quired to produce an accumulated dose of 
0.1. Position 7, located 10 1/2 ft. away 
irom the anode, where a clerk is likely to 
sit, was found to receive 0.1 r in 660 ex- 
Posures. This serves to emphasize the 


necessity of properly locating non-technical 
personnel. 

To determine whether the person being 
examined or the x-ray tube was the chief 
source of stray radiation, roentgen meas- 
urements were made (1) with no one before 
the fluoroscopic screen and (2) with a sub- 
ject placed in the roentgen beam. Table I 
shows that the intensity of radiation at 
positions 1, 2, 3, and 5 increased from 330 
per cent to 625 per cent when the subject 
was interposed before the photofluoro- 
graphic screen. It is thus apparent that 
scattering from the patient is the pre- 
dominant source of stray radiation. 

An extension cone attached to the x-ray 
tube and limiting the primary x-ray beam 
is of some value in reducing the amount 
of scattered radiation emanating from the 
subject under examination. Measure- 
ments of radiation intensity were made at 
positions 1, 2, and 7 with and without the 
cone in place. The results of this investi- 
gation are presented in Table IT and indi- 
cate that radiation intensities at these 
TABLE II: Errects OF EXTENSION CONE 


Position —~> 1 2 7 


r per 100 exposures with cone | 0.25 0.41 O.015 
r per 100 exposures without | 

cone | 0.37 0.52 0.019 
Increase without cone 48° 27% 37% 


locations are 27 to 48 per cent greater when 
the cone is not present than when the pri- 
mary beam is limited. 


CONCLUSIONS 


1. Scattered radiation measured near 
the skin surface was found to be eighteen 
times greater with 35-mm. photofluoro- 
graphic technic than with 14 X 17-inch 
film technic. 

2. The subject under examination was 
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found to be the chief source of scattered 
radiation. 

3. Enough stray radiation escaped in 
the photofluorographic room during an 
average working day to give a cumulative 
dose at several positions where careless 
operators might stand, which was well in 
excess of the accepted permissible dose of 
0.1 r daily. 

4. An extension cone attached to the 
x-ray tube reduced stray radiation. The 


increase of scattered radiation without the 
extension was 27 to 48 per cent in certain 
locations. 

5. The position behind lead screens was 
found to be the safest place in the room. 
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HE CONCEPT of tolerance enters into 
Ta problems of radiation protection. 
Numerous articles (1-7), of which the one 
just preceding (8) is typical, give the 
amount of radiation reaching persons under 
various conditions of occupational ex- 
posure. In some instances the ratio of pri- 
mary to secondary radiation is given, and 
in some estimates are made of the amount 
of screening material required to reduce the 
intensity to specified levels. Yet when 
this careful work is finished, one continues 
to be faced with the most important ques- 
tion of all: What constitutes a safe dose? 
It is the purpose of this paper to give a 
brief history of x-ray protection, to discuss 
some of the types of irradiation injury, and 
finally to set forth what appears to be the 
best attitude toward protection and pro- 
tective measures at this time. 


HISTORY OF THE TOLERANCE DOSE 


In a previous report (9) we have traced 
the history of radiation protection as 
follows: 


“...as early as 1902 attention was given to the 
question of hw much radiation a radium or X-ray 
worker can withstand. At that time the suggestion 
was made by Rollins [10] that ‘if a photographic 
plate is not fogged in seven minutes, the radiation is 
not of harmful intensity.’ Although it was known 
within a few months after the discovery of X-rays 
that this radiation is more effectively stopped by 
lead than by most other materials, and as early as 
1903 that scattered radiation existed [11], there is 
no record of further work on protection for a period 
of thirteen vears despite the fact that many cases of 
tadiodermatitis and radiocarcinoma continued to 
accumulate. . . . 

“What was believed to be the first organized step 
toward protection from roentgen rays was taken in 
1915 following the reading of a paper on protective 
devices before the British Roentgen Society [12]. 
At that time a resolution was passed providing that 
the council of this society should meet and take steps 
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toward securing safety for X-ray operators. 
cause of the war activity which existed then, the 
plan failed to bring forth important advancements. 
As the result of the war demands, caution gave way 
to action and protection measures were again for- 
gotten. The taking of increased risks at this time 
probably was a factor which contributed to an un- 
fortunate development in 1919 and 1920, both in this 
country and in Europe, when a number of prominent 
radiation workers died of apparent irradiation in- 
jury, particularly aplastic anemia. Unfavorable 
publicity developed and action resulted. 

“While some steps toward protection were taken in 
France immediately after the war, the first roent- 
gen protection committee was formed by the Ameri- 
can Roentgen Ray Society in September 1920. 
Following the publication of certain terse comments 
in the London Times in March 1921 concerning the 
sad plight of X-ray workers, the British X-ray and 
Radium Protection Committee was formed. The 
British committee presented its first recommenda- 
tions in July 1921 [13], and the American com- 
mittee made some suggestions for protection in 
September 1922 [14]. The two sets of recommenda- 
tions were much the same in substance, protection 
being dealt with chiefly from the standpoint of ab- 
sorptive screening and distance. .. . 

“From the point of view of safety, it is interesting 
that the early committees (1920-21) recognized 
merely ‘visible injuries to the superficial tissues, 
derangements of internal organs and changes in the 
blood’ as injurious effects to be guarded against [13]. 
While ‘derangements of internal organs’ is indefinite, 
it is known that damage to the reproductive organs 
was an effect about which there was considerable 
concern, 

“The next important development was an at- 
tempt to ascertain some estimate of the limit to 
which an individual could be exposed to radiation 
without sustaining noticeable injury—in other 
words, to find the ‘tolerance dose.’ The procedure 
followed by a number of investigators was to formu- 
late some kind of quantitative evaluation of the 
amount of radiation (usually X-rays) reaching per- 
sons who had worked with the agent for a number 
of years and remained in good health, no distinction 
being made between local and general body ex- 
posures. The accumulated results are shown in 
Table I. Up to and including 1928, the tolerance 
doses were expressed in terms of erythema doses but 
these can readily be changed to roentgens by multi 
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TABLE I: TOLERANCE INTENSITIES RECOMMENDED BY 
DIFFERENT AUTHORS 


References Date r/Day 
Mutscheller (15) 1925 0.01 0.2 
Sievert (16) 1925 0.01 0.2 
Glocker and Kaupp (17) 1925 0.01 0.2 
Solomon (18) 1926 0.1 2.0 
Dutch Board of Health (19) 1927 0.002 0.04 
Barclay and Cox (20) 1928 0.0084 0.168 
Bouwers and van der Tuuk 

(21) 1930 0.2 
Failla (22) 1932 0.001 0.02 


plying by 600. ... It should be mentioned, also 
that the results were based on a very small number 
of individuals in each case, from two to ‘a very 
limited number’ [15], thus causing the findings to 
have limited reliability. 

“Kaye [23] in 1928 referred to the works of 
Mutscheller, Sievert, Solomon, Dutch Board of 
Health, and Barclay and Cox, and adopted 0.12 r 
per day (0.001 erythema dose in 5 days) as an inter- 
mediate value. In 1928 the question of protection 
from X-rays and gamma rays came before the 
second International Congress of Radiology for con- 
sideration and action. In view of the fact that the 
recommendations in use in England were generally 
adopted by the Congress, it is clear that Kaye's 
tabulation on tolerance dose must have influenced 
the steps that were taken. It should be noted, 
nevertheless, that the recommendations [24] adopted 
by the International X-ray and Radium Protection 
Commission, which were set up in 1928, contained no 
reference to tolerance dose, merely stating, as had 
been done in 1921, that the known effects to be 
guarded against were: ‘(a) injuries to the super- 
ficial tissues, (6) derangements of the internal 
organs and changes in the blood.’ Likewise the 
Commission’s report [25] made in 1931 contains no 
statement in regard to the tolerance dose, although 
in the subsequent reports, 1934 [26] and 1937 [27], 
this dose is tacitly stated as being 0.2 r per day. 

“As an outgrowth of the International Com- 
mission there was formed in the United States an 
Advisory Committee on X-ray Protection [28] to 
deal with particular problems in this country and 
draw up recommendations. This committee pub- 
lished its first proposals [29] in 1931, in which the 
tolerance dose was set forth as 0.2 r per day, thus 
being in general agreement with Kaye’s estimated 
figure given in 1928. Ina later report in 1936, which 
is the last [30], the tolerance dose is stated as 0.1 r 
per day, no explanation being given for the change. 
In a recent publication on the subject of radiation 
protection, Taylor [31] referred to the safety value 
as being 0.02 r per day, a still smaller figure, but one 
which is in agreement with that recommended by 
Failla [22] in 1931.” 


From the foregoing paragraphs, two 
points are clear: first, that the present 
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generally accepted safety dose of 0] 
0.2 r per day is based on very crude dat; 
second, that the effects for which prote. 
tion is needed have been only vaguely q. 
fined. This remarkable disregard of th, 
nature of irradiation injury may be unde. 
stood when it is realized that the protectig, 
committees have for the most part been jy 
the hands of physicists, and that it js py 
them that practically all of the pape 
dealing with protection have been writtey, 
While it is recognized that the regulation oj 
radiation intensities lies properly in th 
province of physics, it should be equally 
recognized that determination of the toler. 
ance dose, if indeed there be a tolerang 
dose, belongs to the province of biology 
and medicine. In this paper we shal 
attempt to deal with the subject from, 
biological point of view. 


TYPES OF IRRADIATION INJURY 


Dermatitis and Carcinoma: Dermatitis 
is a type of injury commonly followix 
exposure to radiation. This effect wil 
result either from acute or protracted 
exposures when sufficient dosage is ad- 
ministered. If the damage is not to 
severe, normal healing usually ensues 
When the ulceration is deep, healing often 
fails to occur or is abortive. Granulation 
tissue in such areas acquires a chronic 
character and furnishes a poor tissue bed 
for epithelization. Epithelial edges show 
little or no lateral extension and the sheets 
become thickened, often producing down- 
growth and in some cases carcinoma. The 
latter is a late complication and probably is 
associated more with the chronic character 
of wounds than with the direct action 0 
radiation (32). 

A systematic examination of histologic 
changes in the skin of animals following 
mild irradiation injury (33) discloses that 
the first cells to disintegrate and disappear 
are those of the stratum germinativum, 
an effect usually occurring within a few 
days after treatment. If the destructiot 
of this layer is extensive, ulceration follows 
and the maximum effect is reached usually 
in two to three weeks. Open ulcers appeal 
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to result from failure of the stratum 
eminativum to replenish the cuboidal 
cells, which are transformed into squamous 
epithelium and lost. The underlying con- 
nective tissue in such wounds usually 
shows a mild inflammatory reaction and 
some loss of vascularity. The acute reac- 
tion may subside fairly promptly, but evi- 
dence of mild irritation may persist longer 
than in the case of traumatic wounds. 
During this phase, blood vessel repair is 
slow and sometimes abnormal, giving rise 
to telangiectasia and to obliterative 
changes. 

It is significant that desquamation with- 
out ulceration may follow smaller doses of 
radiation. In such instances only part of 
the germinal cells appear to be destroyed, 
resulting in a momentary break in the con- 
tinuous process of skin formation. After a 
brief desquamation, new squamous tissue 
arises in the floor of the wound from re- 
maining germinal cells. 

From the foregoing, it is apparent that 
an appreciable amount of radiation must 
be administered to the skin before ulcers 
can be produced. For such effects, then, 
there are threshold dosage levels. 

Sterility: Injury to the reproductive 
organs and tissues in all probability ranks 
first in importance in the minds of those 
who are aware of occupational exposure to 
radiation. Evidence of temporary sterility 
has commonly been observed in man after 
applications of several hundred r to the 
reproductive organs either therapeutically 
or occupationally. Apparent complete 
sterility has likewise been produced, but 
the dosages required vary widely from one 
individual to another and also with the 
method of administration. The production 
of sterility, like the production of skin 
injury, can best be understood by referring 
to experiments with animals. 

Progressive changes in the mouse testis 
following different doses of x-rays have 
recently been described (33). In the semin- 
iferous tubules, the germinal elements are 
arranged for the most part in the order of 
maturation. Passing from periphery to 
lumen, one finds spermatogonia, primary 


IRRADIATION INJURY AND THE TOLERANCE DOSE 


571 


spermatocytes, secondary spermatocytes, 
and sperm. The fact that each of these 
types can be identified histologically and 
the further fact that the various elements 
move inward as maturation progresses 
aid greatly in investigating the steps in- 
volved in irradiation injury of the testis. 

The following changes have been ob- 
served after acute doses of 100 r applied to 
the whole bodies of mice. During the first 
two or three days only a faint cloudy swell- 
ing in the parenchymatous tissues can be 
seen. At four days to one week, a reduc- 
tion in the number of primary spermato- 
cytes is noted. This is followed by a slow 
return to normal without other conspicu- 
ous changes. With smaller doses, germ cell 
loss is slight or absent, but with doses of 
200 to 400 r the changes are extensive. 
Loss of primary spermatocytes takes place, 
as with 100 r, at four days to one week, but 
the loss is more extreme, being in fact 
nearly complete in most instances. In 
addition, there is loss of many or all sper- 
matogonia. Absence of the more primitive 
elements is followed at two to three weeks 
by disappearance of secondary spermato- 
cytes and sperm. At three weeks after 
exposures to 400 r, the tubules appear al- 
most empty. Regeneration usually takes 
place, however, as long as some primordial 
cells survive. If regrowth occurs, the re- 
appearance of cell types is in the order of 
germ cell maturation. First, a bead-like 
row of spermatogonia develops around the 
periphery of the tubules; next, spermato- 
gonia and primary spermatocytes are 
seen together; still later the full comple- 
ment of germinal elements, including 
sperm, is seen. 

The general reaction can be pictured as 
follows. The destructive action of radia- 
tion is mainly on the primordial cells in the 
testis, as it isin the skin. The fact that an 
interval of several days occurs between the 
loss of primary spermatocytes and the ap- 
pearance of secondary spermatocytes sug- 
gests again that the loss of mature elements 
is due more to maturation and failure to 
replenish the losses than to direct irradia- 
tion injury. Temporary sterility appears 
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to result from partial loss of primordial 
elements, and permanent sterility from 
complete loss. Since evidence of early 
germ cell destruction may be seen in 
animals that receive less than the dose re- 
quired to produce temporary sterility, it is 
plain that functional sperm may be pro- 
duced in the presence of partial irradiation 
damage. Hence, although the threshold 
destructive dose for certain immature 
germ cells may be relatively very low, that 
for the functional organ may be high. In 
any case, it is plain that there are dosage 
levels below which sterility will not be 
produced. 

Anemia and Leukemia: Connective- 
tissue cells in mammalian organisms com- 
prise a complex and important series of 
cellular elements having important roles in 
metabolism, immunity, repair, and other 
functions. Embryologically the various 
connective-tissue elements arise from the 
primitive mesenchyme, making it plain 
that the different blood elements, as 
erythrocytes, granulocytes, lymphocytes, 
and megakaryocytes, have a common 
origin. In normal hemopoiesis, however, 
different blast forms serve as the parent 
types for the various blood elements, the 
mesenchyme as a rule not functioning as 
hemopoietic tissue. Mesenchyme cells 
give rise, also, to cartilage, bone, fat, and 
fibrous connective tissue, but not only are 
these elements less sensitive to radiation 
but changes in them have less significant 
physiologic consequences in the organism. 
Thus, while the blood and other connective 
tissues may be closely related from the 
standpoint of origin, we shall here be con- 
cerned only with the blood and lymphoid 
organs—the reticulo-endothelial system. 

The reticulo-endothelial system taken as 
a whole can, because it forms new cells 
continuously throughout life, be spoken of 
as a generative organ in much the same 
manner as we have spoken of the skin and 
testis as generative organs. Perhaps the 
most significant difference, so far as this 
discussion is concerned, is that the reticulo- 
endothelial system elaborates a variety of 
cell types instead of only one. As we shall 
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mainly to lymphocyte loss. When dos« 
in the range of 5 to 15 r are administered 
some evidence of leukocytosis without sub- 
sequent leukopenia is obtained. On th 
other hand, larger doses (200 to 400 ro 
above) produce evidence of leukopeni: 
without initial leukocytosis, the fall being 
due to loss of both lymphocytes and neutro- 
phils. Recovery to the normal rang 
occurs, as a rule, in four to eight weeks, ij 
the damage has not been too great. After 
repeated application of doses of 200 or 4) 
r, a condition of chronic leukopenia de- 
velops. Acute doses of 800 to 1,200 r pro- 
duce a severe leukopenia within a few 
hours, and the result is usually fatal within 
a week or ten days. 

It has not been possible, of course, to ob- 
serve in such detail the changes which take 
place in human beings. It is known, never- 
theless, that in radiation workers who are 
occupationally exposed to small amounts 
of radiation daily persistent leukopenia 
develops, varying from the normal range 
to levels of 3,000 cells per cubic millimeter 
of blood or lower, depending on the amount 
of exposure (37). In such cases the lym- 
phocytes show an increase or a decrease i 
number depending on the stage to which 
the injury has progressed. In some cases 
there is a shift to the left in the differential 
count, more than the usual number of 
myelocytes and blast cells being presett. 
Of particular interest are those persons who 


see, the developmental relationship ayj sh 
length of life of these various cell types an af 
of importance in dealing with the injurio Eth 
action of radiation. Eat 
When whole body x-ray irradiation is 4. 
ministered to mice, changes in the reticulo. 
endothelial system are manifested in, Bc 
variety of ways. Alterations in the periph. 
eral blood may be observed after exp. 1 
sures as low as 50 r. During the first ty Bs 
to four hours after treatment, a slight rig a 
in leukocyte (both neutrophil and lympho. S 
cyte) level is manifested. Within eigh 2 
to twelve hours, however, this changes to, 
leukopenia, which may persist as long 
two weeks or more (36). Differential cei ( 
counts disclose that the leukopenia is du § i 
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show only mild changes and remain in an 
apparent state of good health. Whether 
their ability to resist disease and carry out 
other physiologic activity is impaired is 
not known. 

The histologic changes in mice following 
comparatively small doses (50 r) are mild 
but distinct. Nuclear fragmentation and 
necrosis of cells in the lymph nodes and 
spleen may be seen within two to four hours 
after acute exposure of the whole body. At 
six to twelve hours the cellular debris is 
accumulated in small clumps, presumably 
by macrophage cells. At twenty-four 
hours, all evidence of cellular debris has 
disappeared, leaving a picture practically 
indistinguishable from the normal. When 
doses of 200 to 400 r are administered, the 
cellular disintegration is more extensive 
and the clumps of necrotic material at six 
to twelve hours are more numerous. Again 
the debris is cleared in twenty-four hours, 
but in this case there is a noticeable loss or 
apparent absence of small lymphocytes, 
leaving a solid mass of reticular tissue. 
Reappearance of lymphocytes takes place 
slowly, and at six weeks it is usually diffi- 
cult to distinguish irradiated from normal 
tissues. Following still larger doses, de- 
struction of reticular tissue as well as 
lymphocytes occurs. In these cases, the 
power of regeneration is impaired and a 
condition of aplasia may develop. 

Loss of cellular elements takes place in 
the bone marrow as in the lymphoid organs, 
but with certain variations. Cellular 
debris and accumulation of destroyed cells 
are not seen—only thinning of cellular ele- 
ments. Because of the rigid character of 
marrow spaces, sinuses develop as the cells 
disappear. Since the cells which remain 
show a greater proportion with ring-shaped 
nuclei, the loss may be regarded as result- 
ing mainly from the destruction of younger 
forms. Only slight evidence of bone mar- 
row loss can be detected in mice receiving 
doses of 50) r, but the marrow spaces be- 
come practically devoid of cellular elements 
following 400 r. Recovery of this tissue 
likewise ensues in a period of four to eight 
Weeks, if the destruction has not been 
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severe. Such tissue changes may take 
place with little or no change in the erythro- 
cyte level of the circulating blood. 

The action of radiation on the reticulo- 
endothelial system may be summarized as 
follows. Radiation acts alike on the cells 
of the peripheral blood and hemopoietic 
organs, causing nuclear fragmentation and 
cell death. This appears to be true irre- 
spective of the size of dose, very small doses 
producing damage of so slight a degree as 
to go undetected by the usual means. 
Small lymphocytes are the first to go, with 
neutrophils and blast forms following 
close after. Reticular cells are compara- 
tively much more resistant, and erythro- 
cytes are usually little affected even by ex- 
cessive exposures. The lack of effect on 
the erythrocytes may be explained as 
follows. Since their life is relatively long 
and the regeneration of bone marrow rapid, 
it would appear that the latter is able, 
even after considerable damage, to regener- 
ate fast enough and resume hemopoiesis 
quickly enough to avoid the development 
of significant anemias. Also, it seems plain 
that, in the case of prolonged exposure, the 
rate of hemopoiesis may be greatly in- 
creased if necessary to compensate for 
continuous heavy loss of hemocytoblasts. 
The sudden and marked leukopenias may 
be explained on the basis of the short life of 
the leukocytes and the fact that, irrespec- 
tive of location, they appear to be destroyed 
outright by radiation. In this case leuko- 
penia appears to develop as soon as the 
leukocyte reserve has been exceeded. A 
single dose of 50 r applied to the whole 
body of a mouse has been found adequate 
to destroy this reserve. 

The foregoing observations pertain to 
relatively acute effects. They are, how- 
ever, in part, true of the changes which 
precede the later complications of aplastic 
anemia and leukemia. The first of these 
complications appears to develop when the 
damage to germinal elements has become so 
severe that satisfactory regeneration can- 
not occur. Numerous cases of aplastic 
anemia have been seen in human beings as 
well as in animals after excessive exposure 
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to radiation. The second develops coinci- 
dent with or as a result of the regenerative 
growth which takes place. A number of 
experiments are now on record (38-41) 
showing that the incidence of leukemia in 
mice can be appreciably increased by whole 
body exposures to x-rays, and there is one 
report (42) indicating that in human 
beings the incidence of leukemia is higher 
among physicians than among the general 
population. It does not follow from the 
latter observation, of course, that radia- 
tion was the contributing agent, but since 
physicians as a group are exposed more to 
high-energy radiation than the general 
population, the observation is in accord 
with the experimental findings in mice. 

We may now return to the matter of 
developmental relationships in connective- 
tissue elements. If reticular tissues repre- 
sent the most primitive mesenchyme of the 
hemopoietic tissues, and the free lympho- 
cytes an intermediate stage between the 
reticular tissue and the variety of more ad- 
vanced forms, it would appear that in the 
skin, testis, and reticulo-endothelial sys- 
tem the parenchymatous cell loss results 
from two general causes: destruction of 
primitive cells by the direct action of radia- 
tion and loss by further maturation of cells 
which cannot be replenished. Further, 
since free lymphocytes are more easily 
destroyed than the reticular cells, the re- 
sponse in the reticulo-endothelial system 
is similar to that in the testis, as the most 
primitive cells are more resistant than those 
slightly more advanced in development. 
More careful studies of the skin may reveal 
that the intermediate stage in this organ is 
also more radioscnsitive. 

Mutations and Genetic Injury: The dis- 
cussion to this point has dealt entirely 
with tissue or organ changes following ex- 
posure to radiation. Since tissue changes 
result largely from cell changes, it is im- 
portant to consider the nature of cell 
changes as well. In 1927 it was first shown 
that the genetic constitution of a cell can 
be altered by ionizing radiations (43). The 
first experiments were carried out on the 
fruit fly, Drosophila melanogaster. Adult 


S. HENSHAW 


June 1945 


males previously exposed to radiation wer 
allowed to inseminate normal Virgin 
females. Offspring obtained from gy 
matings were examined for abnormalitig 
and a considerable number of individuaj 
were found which showed unusual cha. 
acteristics. Similar results were obtaine 
when ova were irradiated instead of sperm, 
The changes were of the most divery 
types. Some involved eye color, shape oj 
wings, number of bristles, etc., some early 
development, and still others the firs 
mitotic division after fertilization (44) 
Since such modifications become fixed jx 
the germ plasm and are passed from parent 
to offspring through succeeding genera. 
tions, they are properly termed “mut. 
tions.” Various cytologic and _ genetic 
studies (45-47) have revealed that the cel 
alterations which give rise to mutational 
changes consist of chromosome alterations 
in the form of deletions, translocations, or 
inversions, and also of gene modifications. 
Extrachromosomal changes which affect 
the host organism or even the genetic line 
may also occur, but it has not been de- 
termined whether such changes are of sig- 
nificance or are transmitted indefinitely. 

The mutational changes observed in 
Drosophila were induced in germ cells 
which carried the alterations into the 
zygote. These alterations were then passed 
from one cell to another in the developing 
offspring until finally the new characters 
were manifested in the adult stage. Some 
changes induced in this manner occur 
earlier and cause abnormalities in develop- 
ment or in early cleavage (48-50). When 
the cell modifications are incompatible 
with life, and death results, the original 
chromosomal or gene changes induced by 
the radiation are “lethal mutations. 
Abnormal cleavage usually results in early 
death of the cell or its progeny after a few 
additional divisions. When the lethal 
change occurs in the zygote or early cleav- 
age stages of an oviparous animal, the 
cells simply disintegrate and disappear into 
the surrounding medium; when they 
occur in viviparous animals, the embryo 
either absorbed or aborted. Changes hav- 
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ing less immediate effects may result in 
monster formation, death not occurring 
until late in development or even after 
birth. 

Radiation-induced mutations may occur 
in somatic cells just as they do in germ cells 
(51), but the consequences are very differ- 
ent. If exposure occurs during early em- 
bryonic life, the abnormalities produced 
may be similar to those resulting from 
injury to the germ cells. If, on the other 
hand, exposure occurs late in life, somatic 
cell mutations are not likely to have signifi- 
cant consequences, that is, unless the cells 
become endowed with powers of unlimited 
growth. Indeed, this explanation of cancer 
has not yet been entirely disproved. 

Considerable attention has been given 
to the dose-effect relationship in the in- 
duction of radiomutational changes in 
Drosophila. It has been found by numer- 
ous investigators (see 52 and 53 for 
summary) that the reaction is typical of 
the mass-action law. This suggests that 
the reaction has no significant threshold 
and that there is no dose below which mu- 
tational changes will not be produced. As 
will be shown later, the implications of 
these findings have considerable bearing on 
the question of tolerance. 

Shortening of Life Span: Although it has 
long been known that radiation may pro- 
duce lethal changes and that the length of 
life following exposure will vary in a general 
way with dosage, there has been no syste- 
matic attempt to study this relationship 
until recently (54). Daily doses of 5, 10, 
15, 20, and 25 r were administered acutely 
to the whoie bodies of mice five times 
weekly, from the age of three months until 
death. It was found that the length of life 
varied progressively in an inverse relation- 
ship to the size of the daily dose, even the 
ammals receiving the smallest daily treat- 
ments showing some reduction in longevity. 
The most appealing explanation of this 
reaction is that the regenerative capacity 
of cells is progressively depleted until a 
point is reached where the organism is 
unable to regenerate enough cells to sus- 
tain life. In such a case, one would expect 
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to find in the tissues at death about the 
same degree of destructive changes, irre- 
spective of the size of the daily dose. 
Histologic studies, however, disclosed that 
the amount of tissue injury was not uni- 
formly the same in the different animal 
groups, but rather that it tended to vary 
directly with the size of the daily dose. 
Whether the length of life is shortened by 
daily exposures of 1.0 r or 0.1 r has not yet 
been ascertained, although extrapolation 
of the curves suggests this as a possibility. 


DISCUSSION 


Several of the more distinct types of 
roentgen injury have been described, and 
in a few instances the amounts of radia- 
tion required to produce various effects 
have been given. It is plain from the state- 
ments made, however, that the detailed 
nature of radiation injury in mamma- 
lian organisms is as yet very incompletely 
understood, and also that relatively little 
is known regarding the threshold doses re- 
quired to produce the effects now recog- 
nized. Under these circumstances, it is 
difficult to deal with the question of toler- 
ance. Yet in practice, where decisions 
must be made, it is necessary to examine 
the facts and formulate opinions based on 
the most probable results. We shall now 
consider some of the underlying problems 
involved. 

Threshold vs. Non-threshold Reactions: 
From the evidence at hand, it seems clear 
that for irradiation-induced changes such 
as skin ulceration, sterility, and aplastic 
anemia, there are threshold dosage levels— 
that is, levels below which such changes are 
not produced. In this type of reaction one 
can speak with full justification of toler- 
ance doses, even though the actual amounts 
of such doses are not precisely known, and 
rightfully maintain the attitude that a 
person will be entirely safe if exposures do 
not exceed these amounts. On the other 
hand, for changes such as gene mutations, 
chromosome aberrations, and the outright 
killing of cells, there is a fair body of evi- 
dence indicating that threshold levels do 
not exist. In such reactions, the effect 
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appears to result from an all-or-none single- 
event type of action, such as the bullet-like 
encounter of an energy quantum with a 
vulnerable spot in the cell. Thus, for any 
increment of dosage there must exist cer- 
tain chances of cell death, the frequency of 
which varies directly with the dose. In 
such instances it seems more proper, as we 
have suggested before (8), to think in terms 
of “tolerance injury” rather than ‘“‘toler- 
ance dose.’’ The expression ‘tolerance 
injury”’ implies correctly that acceptance of 
any tolerance dose, in the case of non- 
threshold reactions, is entirely arbitrary 
and based on the amount of injury one is 
willing to endure. Realizing that certain 
chances of genetic modification exist so 
long as any exposure occurs, the procedure 
in planning tolerance doses would consist 
simply in deciding on the degree of risk one 
is willing to accept and the regulation of 
exposures accordingly. Such procedure 
would indeed be reasonably simple if in- 
formation were available concerning the 
kinds of mutation that occur and if the fre- 
quency of occurrence with respect to vari- 
ous increments of dose were known. 
Frequency of Mutation: It has been 
shown (55) that for a particular mutation 
in Drosophila which occurs spontaneously 
in approximately one of every thousand 
germ cells, the frequency of occurrence 
is practically doubled by doses of 35 r of 
x-rays. In other words, the frequency of 
mutation is increased from one in one 
thousand to two in one thousand by such a 
dose. Assuming that genetic injury in 
human beings might occur at a similar 
rate, the remoteness of such injury might 
appear to be so great as to have little sig- 
nificance, since nearly a year would be re- 
quired to accumulate a dose of 35 r at the 
rate of 0.1 r per day. The probability of 
mutation may, however, not be so remote. 
In the first place, the figure for Drosophila 
pertains to only one kind of mutation, when 
actually a great variety of types exist, any 
one of which may have a frequency of oc- 
currence equal to or greater than that for 
which the figure was given. Of greater im- 
portance is the fact that genetic modifica- 
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tions appear to accumulate not only during 
the lifetime of an individual (before repro. 
duction) but through succeeding generg. 
tions. In this way the long-term aspects 
of the problem become of particular jp. 
terest. 

Whether genetic injury is accumulating 
more rapidly in human beings exposed to 
radiation than in those not so exposed js 
not known, although a few figures sugges 
this possibility. A questionnaire was cir. 
culated among radiologists some years ago 
by Hickey and Hall (56), requesting in. 
formation pertaining to the amount of pre. 
conception irradiation injury shown in the 
offspring of radiation workers. The 
authors stated that of the 377 couples in. 
vestigated (usually only the husband com. 
ing in contact with radiation), 36.6 per cent 
were sterile. This figure may be compared 
with 19.7, which is the percentage of white 
women 15 to 75 years of age (married and 
unmarried) shown by the 1940 census (57 
to be childless. Hickey and Hall stated 
further that, of the 262 children born to 
radiologist couples before radiation en- 
ployment, 2.6 per cent showed some form of 
abnormality, whereas of the 412 born after 
such employment, 4.0 per cent showed 
abnormalities. Among the child-bearing 
couples, the average number of children per 
family was found to be 2.2 as compared 
with 3.0 for other physicians and surgeons 
living in comparable circumstances. Nat- 
joks (58) made a study of 91 x-ray workers 
and found the percentage of sterility to be 
24.2 per cent, the incidence of abnormali- 
ties to be above normal, and the propor- 
tion of developmental defectives to be 
about 4 per cent. Taken as they stand 
these results suggest that preconception 
irradiation injury is already showing in the 
offspring of human beings. Since, how 
ever, so many hazards are associated with 
the collection of this type of information, 
the implications arising therefrom must be 
accepted with considerable reservation. 

Attitude to Be Taken Regarding the 
Tolerance Dose: Confronted thus with evr 
dence that for certain types of injury there 
is no safe threshold of exposure, what att 
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tude should be taken toward the exposure 
of healthy persons to ionizing radiations? 
What significance does the present stand- 
ard of 0.1 r per day have? There are 
those who fear that 0.1 r per day is a 
dangerous level of exposure and urge that 
the permissible exposure be lowered to 0.01 
r per day, or to zero if possible. This view 
is prompted largely by the fact that muta- 
tional changes are believed to result in 
weaknesses rather than in strength and the 
feeling that a general racial weakening 
may ensue. There are others who point 
out that zero exposure can never be ob- 
tained, since our bodies are continually sub- 
jected to earth and cosmic radiations at 
the rate of approximately 0.001 r per day. 
Dropping the present standard by a factor 
of 10 leaves only a factor of 10 difference 
between the proposed new standard and 
the level of exposure to which man has 
been subjected during his entire evolu- 
tionary development. Reasoning thus, 
one has a tendency to regard lowering 
of the safety standard by a factor of 10 as 
being somewhat absurd and to assume an 
attitude of indifference. A few figures at 
this point are illuminating. 

It has been pointed out by Martland 
(59) that 1.0 microgram of radium 
distributed throughout the body of a 
human being will have fatal consequences 
in five to fifteen years, by Rajewsky (60) 
that 0.1 microgram will have a distinctly 
deleterious though not fatal effect, by the 
U.S. Bureau of Standards Handbook (61) 
that 0.01 microgram is considered the 
tolerance limit in the human body, and by 
Krebs (62) that the average human body in 
middle life contains approximately 0.001 
microgram of radium (the figure actually 
given by Krebs was 7.5 X 10~° grams). 
Thus, in a general way there appears to be 
a factor of 10 difference between the lethal 
level, the injurious level, the tolerance level, 
and the normal level. These remarkable 
figures reveal perhaps more clearly than 
ever before the comparatively narrow 
range of radiation exposure compatible 
with life and emphasize the care required 
m regulating the permissible exposure. 
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The limits of the protection problem are 
thus well bracketed. It is plain that some 
exposure will take place despite all that 
man can do to prevent it and further that, 
if the exposure exceeds certain levels, 
death will result. Where then does the 
present standard of 0.1 r per day lie on this 
scale? From a fairly broad background of 
experience, there is evidence that this 
amount of exposure will not produce skin 
ulceration, sterility, or dangerous blood 
changes. Whether such exposure will con- 
tribute to premature aging or how much it 
will increase the frequency of mutation is 
not known. On the basis of the figures just 
presented, there appears to be a factor of 
approximately 100 difference between the 
normal amount of radium in the body and 
the injurious amount. It would be inter- 
esting to transform the radium exposures 
into roentgen doses in order to compare 
radium and x-ray doses directly. Such a 
transformation, however, involves so many 
uncertain assumptions that little signifi- 
cance could be attached to the figures ob- 
tained. 

Some impression of the roentgen picture, 
nevertheless, may be gained by piecing 
together various facts. From the evidence 
presented, it is plain that 10.0 r per day 
applied to the whole bodies of mice appre- 
ciably shortens their life span, and from 
extrapolation there is reason to believe 
that daily exposures of 1.0 r per day may 
have injurious effects. The effects ob- 
tained with these exposures, then, may be 
considered comparable to the lethal and 
injurious radium exposures, respectively. 
The permissible dose of 0.1 r per day of 
x-rays, which is a factor of 10 less than the 
injurious dose, would be comparable to the 
accepted tolerance limit for ingested 
radium. As indicated above, the level of 
natural earth and cosmic radiations (0.001 
r per day) is only a factor of 100 lower. 
But in addition to the earth and cosmic 
radiations, our bodies are continually sub- 
jected to the radiation coming from the 
small amount of ingested radium, which 
tends to reduce this figure of 100. Thus, 
on the basis of the figures given, which in- 
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volve the assumption that the effects in 
mice and human beings are generally com- 
parable, there is some justification for be- 
lieving that in the case of x-rays, also, 
there is roughly a factor of 10 difference be- 
tween the lethal level, the injurious level, 
the permissible level, and the normal level. 
Let it be understood, however, that while 
these figures may be the best that can be 
brought forward at this time, they must be 
considered as exceedingly rough approxi- 
mations. They serve only as a working 
guide, suggesting that a factor of 10 differ- 
ence in exposure to ionizing radiations may 
have significant biologic consequences. 

But irradiation injury is a practical 
problem. Certain practices must be fol- 
lowed while further knowledge is being ob- 
tained. From the figures just presented, 
it is plain that 0.1 r per day lies intermedi- 
ate to the normal and lethal irradiation ex- 
posures in a range which might reasonably 
be expected to be safe. Under these cir- 
cumstances and while the safety problem is 
being studied, it would seem most expedi- 
ent to continue with the present standard 
of 0.1 r per day until good reason is ob- 
tained for changing. Certainly an open- 
minded attitude should be maintained, for, 
as shown repeatedly in the discussion 
above, there is reason to believe that some 
injury may be produced by continuous ex- 
posure to 0.1 r per day. 

This attitude ignores completely the non- 
threshold types of injury. At the present 
stage, however, this seems the only thing 
to do, for three reasons: (1) It is plain 
that there is no possible way of avoiding 
radiation completely. (2) It is not known 
whether exposures of ().1 r per day increase 
the rate of mutation significantly. (3) It 
is not yet proved that the mutations caused 
by radiation are predominantly injurious. 
Regarding the latter, the great concern 
over long-range racial weakening does not 
seem entirely justified. Granting that 
evolution takes place in part by means of 
mutation and that radiation may increase 
the frequency of mutation, it does not 
follow necessarily that all or even most of 
the mutational changes will be detrimental 
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to the race. It is important to keep ig 
mind that all living things, including map 
have risen to their present evolutionary 
level despite constant exposure to ionizing 
radiations coming from earth and cosmic 
sources. Hence, while it is recognized that 
radiation can and does cause  serioys 
genetic abnormalities and that some of 
these may contribute to weakness and 
be perpetuated indefinitely, one must con- 
clude that there are factors not yet fully 
recognized which act to counteract the 
accumulation of injurious effects. 

All things considered, it would seem that 
0.1 r per day is a reasonable safety level of 
exposure despite its humble origin. This 
would appear to be true especially for the 
familiar threshold types of injury and, on 
the basis of very fragmentary knowledge, 
to represent a reasonable risk in the case of 
non-threshold type reactions. Hence, for 
the time being, it would appear that efforts 
should be devoted more to maintaining the 
adopted standard than to changing it. 
However, in view of the fact that informa- 
tion regarding irradiation injury is accumu- 
lating rapidly, the advisability of making 
some kind of change should continually be 
kept in mind. 


SUMMARY 


The problem of radiation protection has 
been reviewed. 

It has been recognized (1) that various 
effects, such as skin ulceration, sterility, 
anemia, and even death may result from 
exposure to ionizing radiation in amounts 
not greatly exceeding those which accumu- 
late in comparatively short periods of time 
in various laboratories, shops, and clinics; 
(2) that for such effects there are threshold 
levels of exposure; (3) that other changes, 
such as premature aging and neoplasia, 
may appear long after exposure; (4) that 
for still other effects, irradiation-induced 
mutations, there appears to be no threshold 
level of exposure; (5) that there is roughly 
a factor of 100 difference between the 
accepted permissible dose of ().1 r per day 
and the cosmic and earth radiation 
which everyone is continuously exposed; 
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(6) that slight changes in the blood picture 
can be found in apparently normal persons 
exposed occupationally to small amounts of 


radiation. 
The feeling is expressed that in the ab- 


sence of more complete information, every 
effort should be made to prevent exposure 
intensities exceeding the present accepted 
permissible level of 0.1 r per day and that 
an open mind should be maintained toward 
the necessity of lowering the present level 
if this is indicated by future developments. 


National Cancer Institute 
Bethesda, Md. 
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Further Problems in X-Ray Protection 


III. Protective Measures in Photofluorography' 


MILTON I. BIRNKRANT, M.D.,? and PAUL S. HENSHAW, Ph.D.* 


N VIEW OF THE necessity for protection 
I against stray radiation in photofluoro- 
graphic units (1, 2), the Tuberculosis Con- 
trol Division of the U. S. Public Health 
Service has developed a program of person- 
nel protection which is herein described. 
In addition to the provision of adequate 
protective equipment, measures had to be 
taken to see that such equipment was 
properly used and that needless exposure 
was avoided. In doing this it was neces- 
sary to take into account the human factor 
of heedlessness and to see that operators 
had to take precautions whether or not 
they wished to do so. These steps having 
been taken, it was considered essential to 
determine by physical means whether the 
protection provided was adequate. Fur- 
ther, in view of the shortcomings of the 
accepted permissible dose, it was considered 
advisable to check workers for evidence of 
injury. It is believed that this program 
will provide not only the best possible 
protection but will yield much needed 
information concerning the problems of 
exposure and injury. 


PROCEDURES 


Location of Equipment: Since the photo- 
fluorographic equipment in use is of port- 
able type, operators are directed first of all 
to give attention to its location and ar- 
rangement. Airy, spacious rooms, 18 X 
20 feet or larger, are desirable. The 
equipment should be so arranged that the 
X-tay beam is directed toward an outside 
wall, preferably toward a window. The 
X-ray machine should be at least 8 to 10 
feet from side walls in order to reduce re- 
flected radiation and provide adequate free- 
dom of movement of patients and operators. 


_ 


Alignment: Operators are instructed to 
check alignment with 14 X 17-inch films as 
described in the first paper of this series 
(p. 565). In order to keep stray radiation 
at a minimum, the primary x-ray beam 
should be limited strictly to the field of the 
fluoroscopic screen. Such beams can be ob- 
tained by properly adjusting the position 
and angle of the extension cone. 
Unnecessary Primary Radiation: Some 
primary radiation escapes through the x- 
ray tube housing but, as shown in the first 
paper, this is not the most serious source of 
stray radiation. Occasionally “leaks” 
occur in the tube housing due to faulty 
construction, failure to keep all parts in 
place, etc. Operators are asked to check 
for leaks with films and to explore the field 
around the tube in order to know where the 
intensity is greatest. Holes in the tube 
housing should be covered with lead (or 
other adequate absorbing materials) and 
the beam of primary radiation confined 
strictly to the area of the fluorographic 
screen. The fact that a so-called ‘‘ray- 
proof”’ tube is being used should not lead 
to a false sense of security, as the lead 
housing of such tubes is intended to do no 
more than cut the escaping radiation to a 
reasonably safe level. Some idea of the 
quantity and quality of radiation that will 
escape from ray-proof tubes operated under 
a variety of conditions has been given 
recently in a paper by White, Cowie, and 
de Lorimier (3). From the measurements. 
made with and without the patient in place 
in front of the fluorographic screen, it was 
found that the chief source of stray radia- 
tion for the usual working conditions was 
not the tube but the patient (70 per cent). 
Hence, while it was recognized that a por- 
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tion of the stray radiation was of primary 
character, escaping through the tube hous- 
ing, this component was considered of minor 
significance and nothing further was done 
about screening in the immediate vicinity 
of the tubes. 

Protective Screens: Since the stray radia- 
tion from all sources was found by measure- 
ment to be several times more than 0.1 r 
for the average working day at various loca- 
tions where a technician might stand during 
exposure, lead screens (1.5 mm. thick) were 
provided. Workers were asked to arrange 
these so as to shield themselves from radia- 
tion coming both from the tube and the 
patient. Doses received behind the screen 
have been found by measurement to be 
well within permissible limits, even for the 
heaviest daily schedules. Such equipment 
was provided, however, before it was 
known that the patient was the chief 
source of stray radiation. When it was 
realized that the character of this radiation 
was necessarily “‘soft,”’ it became obvious 
that such heavy lead screens were un- 
necessary to reduce exposures to the per- 
missible levels. The effective wave length 
of the stray radiation at a position lateral 
to and about 1.5 feet from the fluoroscopic 
screen was measured and found to be 
approximately 0.3 A. Hence, since it was 
necessary for our screens to reduce the 
intensity no more than five-fold, it became 
apparent that lead 0.1 to 0.2 mm. thick or 
iron 0.7 to 1 mm. thick is theoretically 
sufficient for this purpose. 

The Human Factor: Screens having 
been provided, the next problem was to see 
that they were used and used properly. In 
an effort to save the split second necessary 
to get fully behind the screens, or through 
indifference or unawareness, technicians 
often hold their heads and a portion of 
their bodies behind the screen, leaving the 
remainder of their person exposed (or 
vice versa). So far as certain types of in- 
jury are concerned (2), it probably makes 
little difference which part of the body is 
irradiated. For this reason, workers are 
advised never to so much as rest a hand on 
the outside of a screen during exposures. 
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In order to protect operators, including 
the indifferent and careless, the control 
switch is rigidly fixed in the middle of the 
rear side of the operator’s screen. Simi. 
larly, when a positioner makes up part of 
the working team and a second screen js 
used, a foot switch (arranged also in the 
primary circuit) is located behind this 
screen. Thus, both workers must be jp 
place behind their respective screens be. 
fore an exposure can be made. 

The Secretary's Desk: As pointed out pre- 
viously, a person seated at a desk within 
a radius of 10 1/2 feet from the patient 
will accumulate radiation which exceeds 
the permissible level after 600 to 700 ex. 
posures. Hence, a screen is also provided 
for the secretary, or her desk is placed at a 
greater distance or behind either the oper- 
ator’s or positioner’s screen. 

Determination of exposure conditions by 
taking repeated and usually closely spaced 
photofluorograms of some convenient mem- 
ber of the staff has been found often to 
be a common practice. In a single 35- 
mm. photofluorographic exposure the sub- 
ject has been found to receive ().9 r on the 
entrance surface, which is more than the 
permissible dose for an entire week. It is 
recommended that an aluminum ladder 
(Weyl, Warren,: and O'Neill, 4) or a cop- 
per step tablet (Weidman and Kieffer, 5 
be used for calibration purposes. Actually 
such devices should provide even more 
satisfactory calibrations than the use of 
human subjects. If photofluorograms of 
an aluminum or copper scale are taken 
with equipment which has been stand- 
ardized and is giving satisfactory results, 
the films may be used for checking the same 
equipment or for calibrating new equip- 
ment. It is recommended that wire mesh 
be used for focusing the camera, and lead 
numbers for centering the primary beam. 
This source of needless exposure of human 
subjects to radiation may thus be elimi- 
nated entirely. If, however, calibrated films 
and other material are not available and 4 
human subject must be used, it is better 
practice to use patients, as they will not be 
subjected to repeated exposures. 
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Actual Exposure of Personnel: The 
distribution of radiation in an x-ray room, 
is not always as expected. Unsuspected 
factors may act to change the intensity of 
exposure at different locations. Further- 
more, technicians do not always follow 
instructions designed for their own protec- 
tion. Hence, it was considered necessary 
to measure the amount of radiation reach- 
ing each technician. This is being done by 
means of photographic films. Once per 
month each worker is supplied with a 
dental film from a common stock. This he 
is instructed to carry on his person for a 
period of seven days, at the end of which 
time he writes his name, together with the 
inclusive dates and the number of roentgen 
exposures made during this interval, di- 
rectly on the film jacket. The film is then 
returned to the central office, where it is 
developed in fresh solutions at 68° F. for 
five minutes and placed on file for future 
reference. A graduated series of dental 
films exposed to known amounts of radia- 
tion (0.1 r, 0.2 r, etc.) has been prepared in 
order that comparisons may be made and 
some idea obtained of the amount of 
radiation received. As a rough measure, 
it may be noted that a dental film exposed 
to 0.7 r is darkened sufficiently to render 
difficult the reading of news print. While 
the practice of carrying films has been in 
use only a short time, it has nevertheless 
assisted in discovering excessive exposure 
in a number of instances. 

Search for Injury: As made clear previ- 
ously (2), the full safety value of the 
present accepted standard of 0.1 r per day 
as a permissible exposure is not fully 
known. Hence, it has been desirable both 
as a protective measure and a research pro- 
cedure to obtain routine blood counts. 
Each worker has therefore been asked to 
submit a routine blood report (red cells, 
white cells, hemoglobin, and differential 
cell count) each month, along with the ex- 
posed dental film. As yet blood changes 
constitute the most sensitive detectable 
response to radiation. The following 
criteria may be listed as evidence of blood 
injury: a lowered leukocyte level, either a 
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high or low lymphocyte ratio, and a shift 
toward less mature granulocytes (7.e., 
metamyelocytes, myelocytes, and blasts). 
The hazards of having blood counts made 
by various technicians are fully appreci- 
ated, but it is believed that some useful in- 
formation may nevertheless be obtained. 

Reports thus far have shown little aside 
from slightly lowered leukocyte levels. 
Somewhat more than the usual number of 
individuals showed leukocyte counts in 
the range of 4,000 to 6,000 cells per cubic 
millimeter of blood. In view of the fact 
that such persons appear normal in all 
other respects, the question is raised as to 
whether such changes constitute a health 
hazard. Paterson (6) states that very 
few healthy subjects present a series of 
white cell counts averaging less than 
6,000, and that radiation workers who 
have an initial count above 6,000 are 
showing early signs of overexposure if the 
number of white cells through a series of 
counts averages below 5,000. He states 
further that in his opinion a leukocyte 
count of 4,000 or lower indicates definite 
and undesirable exposure injury requiring 
that some action be taken. 


SUMMARY 


The Tuberculosis Control Division of 
the U. S. Public Health Service has de- 
veloped a program of personnel protection 
in photofluorographic units. 

In the main this program consists of (1) 
provision of adequate protective equip- 
ment, (2) taking account of the human 
factor of indifference, (3) detection of stray 
radiation reaching each worker, and (4) 
watching for evidence of radiation injury in 
each worker. 

The protective equipment consists 
mainly of lead screens so located as to 
shield workers from the radiation coming 
from the x-ray tube and the patient. The 
human factors are handled in part by 
locating foot and hand switches behind 
the screens in such a manner as to require 
the workers to be in proper location when 
exposures are made. Stray radiation is de- 
tected by means of dental films worn by 
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each worker for a specified period each 
month. Evidence of injury is sought 


through routine monthly blood counts. 
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APPENDIX 


An educational film strip (55 frames on 35-mm. 
period film) has been prepared on the subject ‘‘X-ray 
Protection in Photofluorography.”” A sound record 
accompanies the film strip and the presentation 
covers most of the material presented in this series of 
three papers. The sound strip method has been 
found to be an interesting and palatable means of 
disseminating facts and information to medical and 
technical personnel. The film, together with a suit- 
able projector and sound amplifier, may be obtained 
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on loan, without cost, from the Tuberculosis Control 
Division of the U. S. Public Health Service. 


Tuberculosis Control Division 
U. S. Public Health Service 
Bethesda, Md. 
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A Teratoid Tumor of the Chest: A Case Report’ 


DAVID S. DANN, M.D., IRA H. LOCKWOOD, M.D., HAROLD A. NEIBLING, M.D., and JOHN W. WALKER, M.D. 
Kansas City, Mo. 


eaten OF mediastinal masses in the 


Fur. category of ‘embryonal rest tumors” 
adiati ° 
565-58 are becoming more frequent in the litera- 
ture; yet these cannot be classified as a 
Ton! common tumor. The use of roentgenog- 
raphy as a means of diagnosis has greatly 
ae increased the number of recognized cases. 
o Harrington (1, 4) has reported a series of 16 
NEILL, 
+» Charles 
_Duplica- 
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cases, with correlation of the tumor tissue 
with the fundamental types. Other au- 
thors (3, 5) report isolated examples or 
smaller series. 

These tumors are classified according to 
the fundamental type of tissue from which 
they arise, namely ectoderm, endoderm, 
and mesoderm. They are sometimes 
designated loosely as dermoids, since they 
often contain more than one type of em- 
bryonal tissue. It has been suggested that 
the term teratoid is more appropriate. 


‘ Accepted for publication in October 1944. 


Figs. 1 and 2. Roentgenograms of the chest showing tumor and indicating its anterior position. 


585 


The foilowing case is presented as 
representative of an anterior mediastinal 
tumor occurring as an incidental finding 
rather than to demonstrate the etiology of 
a clinical syndrome. 


A 19-year-old white male who had been doing 
manual labor two days previously entered the hos- 
pital complaining of fever and redness and swelling 


of the legs. In the past he had been well except for a 
slight cough occasionally productive of a reddish 
sputum, mild intermittent pain underneath the 
sternum, and some dyspnea on exertion. He was 
a well developed boy with a slightly flushed face. 
The pupils were equal and reacted to light and 
accommodation. The tonsils were hypertrophied 
and red. There was a foul odor to the breath. 

Examination of the chest showed the heart ap- 
parently enlarged, especially on the left side. The 
apex was beyond the mid-clavicular line. A murmur 
was heard obliterating the first sound and was 
thought to be both presystolic and systolic in time. 
It was not particularly harsh in character. 

Both lung fields were clear and no rales or changes 
in breath sounds were noted. Examination of the 
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Fig. 3. Kymographic study showing transmitted 
pulsation. 


abdomen was essentially negative. The liver and 
spleen were not palpable. There was a suggestion 
of edema of the lower extremities. 

The blood pressure was 134/70; temperature, 
101.6°; pulse, 105; respirations, 20. The blood 
showed 13.5 gm. hemoglobin; 12,300 leukocytes 
with 80 per cent neutrophils and 20 per cent 
lymphocytes. Blood chemistry: sugar, 105 mg. 
per cent; creatinine, 1.9 mg. per cent; N.P.N., 37.5 
mg. per cent. The albumin was 4.5 gm. per 100 c.c. 
of blood; globulin, 2.24; fibrinogen, 0.45; total 
protein, 7,190 with an albumin-globulin ratio of 2.0. 
Blood cultures on several occasions were negative. 
The sedimentation rate was 10 mm. in sixty minutes. 
Urinalyses were essentially negative on several 
occasions. Subsequent blood studies were within 
the normal limits except for the sedimentation rate. 
Seven, ten, fourteen, and twenty-one days after en- 
trance this was 21, 16, 14, and 10 mm., respectively. 

Several electrocardiograms showed right axis de- 
viation and the PR interval of one exceeded 0.20 sec. 

Postero-anterior and left lateral roentgenograms 
of the chest showed a well circumscribed homo- 
geneous mass in the anterior thoracic cage, overly- 
ing the left heart border. Kymographic study of 
this mass showed the pulsation along the left border 
of the heart to be transmitted rather than expansile. 

Bronchograms made after the instillation of 
iodized oil showed that there was neither extrinsic 
nor intrinsic involvement of the bronchi. 

The findings suggested the possibility of a tumor 
of the anterior mediastinum lying within the cate- 
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gory of embryonal rest tumors. Hodgkin's OF re. 
lated lymphogranuloma could not be excluded nor 
could primary or secondary tumor of the pericardium 
or the myocardium (5). 

Bronchoscopic examination revealed evidences oi 
some extrinsic pressure on the lung structures about 
the region of the juncture of the upper and middie 
lobes, but no intrinsic lesion was noted. Pulsation; 
about this area were suggestively increased, 

An operation was performed after all examinations 
revealed a tumor which was probably resectable 
The left fifth rib was resected, the thorax wa; 
entered through the rib bed, and the lung was de. 
flated. An oval tumor about 5 X 9 cm. was found 
attached to the upper and lower lobes on the left in 
the interlobar space and to the pericardium adjoin. 
ing. The mass was freed from the pleura and per. 
cardium by blunt and sharp dissection. Cut section 
showed a very thin cyst wall; the center of the cyst 
was filled with an amorphous reddish-brown ma. 
terial. Microscopic examination revealed an up. 
classified cyst of mesodermal origin. 


DISCUSSION 


Clinically the differential diagnosis of 
teratoma is difficult, unless the tumor 
ruptures into a bronchus with expectora- 
tion of teratoid products, as hair, teeth, or 
sebaceous material. Several features, how- 
ever, are often present. The patient is 
usually in the younger age group. Dysp- 
nea, per se, is not of great diagnostic value, 
although combined with symptoms of 
pain it may be of aid. Pain was found in 
one series (1) to be the chief complaint 
and is more severe in malignant tumors. 
Hemoptysis as a symptom may be ex 
plained on two bases: it is probably more 
commonly due to erosion of an air passage 
by the tumor, but it has been suggested 
(2, 3) that venous congestion alone, due to 
tumor size, may result in hemoptysis. 
In our case, the latter is perhaps the best 
explanation. Laboratory procedures are of 
little help. 

Correlation of symptoms reveals a pa 
tient in the younger age group, complain- 
ing intermittently of some _retrosternal 
discomfort and dyspnea, with occasional 
attacks of hemoptysis, all of which can be 
tentatively ascribed to a tumor in the 
mediastinal area. 

The roentgen diagnosis of embryonal 
rest tumors is difficult, if not at times im- 
possible, because their morphological char- 
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acteristics are so variable. Most authors 
state that they are more commonly lo- 
cated in the anterior mediastinum than in 
the posterior and that an anterior medi- 
astinal mass is more likely to produce 

ptoms than one in the posterior 
mediastinum. 

The size of the mass may vary con- 
siderably. That in our case is but a 
“youngster” compared with those de- 
scribed by Harrington (1), Wheeler (7), 
Doran and Lester (6). The tumors vary 
from the size of a small walnut to a mass 
involving the entire thoracic cage on one 
side. Occasionally they may be bilateral, 
the extent of their growth limited only by 
the thoracic cage. Doran and Lester (6) 
reviewed the literature and found that 
they may exceed 7 to 8 kg. 

The shape of the tumor also varies. The 
shadow cast upon the roentgenogram is 
smooth and well defined but may be ob- 
scured by densities caused by pathological 
reaction of the lung and _ surrounding 
structures. This gives an_ ill-defined 
shadow or the impression of lung tissue 
consolidation or even fluid. Wheeler (7) 
reports a case in which a cystic tumor of 
this type communicated with the pleural 
cavity to give the roentgenologic picture of 
pleural effusion. 

Differences in the consistency of the 
tumors occur, but all have a tendency to 
cystic change. For this reason the shadow 
cast upon the roentgenogram may be 
mottled or homogeneous. Occasionally 
one might be fortunate enough to see a 
cyst with a fluid level. The well differ- 
entiated types may show teeth or bone, in 
which event the roentgenogram is diag- 
nostic. However, the radiologist is usually 
not so fortunate, and the diagnosis will rest 
on exclusion of other types of tumor. 

The differential diagnosis lies among the 
following conditions: lesions of the lym- 
phogranuloma series and malignant tumors 
with a tendency toward local invasion; 
aneurysms; tumors of neurogenic origin; 
benign lesions of the adjacent or pul- 
monary structures, such as fibromas or 
lipomas. Harrington (1, 4) has repeatedly 
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Fig. 4. Roentgenogram of chest after surgery. 


emphasized the use of the roentgen ray as 
a therapeutic test to exclude lympho- 
blastoma and related diseases. It must 
also be said that with the increasing tend- 
ency to exploratory thoracotomy a val- 
uable means of both early diagnosis and 
treatment is presented. Mortality rates 
in selected cases are sufficiently low to 
make the procedure encouraging. 
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Neurofibroma of the Cauda Equina:' 


Report of a Case 


MAJ. RAPHAEL POMERANZ, M.C., A.U.S. 


RIMARY NEOPLASTIC lesions arising from 
Pr the spinal cord, nerve roots, and me- 
ninges comprise about 15 per cent of all 
central nervous system tumors. Among 
35,000 autopsies in Vienna, Schlesinger 
(1898) recorded 994 tumors of the central 
nervous system, of which 151 were spinal 
cord neoplasms. Ewing (1931) collected 
400 spinal cord tumors; out of that 
number 37, or 9 per cent, were neuro- 
fibromas. Peers (1936) found 4 intra- 
medullary spinal cord tumors in 10,592 
autopsies. Adson (1939) reported 557 
intraspinal neoplasms; 163 of these, or 
29 per cent, were neurofibromas. Of 275 
spinal cord tumors removed surgically, 
Elsberg (1941) classified 59 as_peri- 
neurial fibroma or neurofibroma. Of these, 
54 were intradural neurofibromas; only 5 
were extradural. 

The case to be reported here represents a 
simple intradural circumscribed neuro- 
fibroma originating from the cauda equina, 
in a young soldier, recognized preopera- 
tively and classified chiefly through the 
medium of myelography with Panto- 
paque. 

Grossly, a neurofibroma is a circumr- 
scribed, encapsulated lesion, varying in 
size, arising from nerve-sheath cells. It 
may be single or multiple, benign or malig- 
nant, simple or plexiform, and may involve 
either the central or peripheral nervous 
system. Microscopically, elongated cells 
are demonstrable, showing a parallel ar- 
rangement of their nuclei, called palisad- 
ing. Occasionally this tumor may show 
degenerative cystic change. If it arises 
from the perineurial connective tissue it is 
called a perineurial fibroblastoma. It may 
occur at any age, but single lesions are 
more common in the earlier age group. If 
it develops within the spinal canal, its 
symptoms depend on its location, size, and 
the amount of pressure it exerts on the 


1 Accepted for publication in September 1944, 


spinal cord or nerve roots. It may 
intradural or extradural, may be globular 
bulbous, fusiform, or dumb-bell shaped 
Neurofibromas of the cauda equina are les 
common than similar tumors in other parts 
of the spinal canal. They may occasion. 
ally reach large size, producing extensive 
bone destruction involving several verte. 
bral segments. 


CASE REPORT 


A 23-year-old soldier was inducted into the Army 
about two months prior to admission to the hospital 
Five years earlier, after an effort of lifting, he ex. 
perienced low-back pain. This had recurred o 
several occasions following similar effort. Two 
years before admission a severe attack followed a 
fall on the back, from a low truck. The attacks 
lasted two to three weeks, but in the long intervals 
between attacks the patient was relatively free of dis- 
comfort and able to carry on his routine duties on 
the farm. The attack was in the nature of a severe 
burning pain in the lumbosacral region, radiating to 
the right side of the scrotum, and the anteromedial 
aspect of the right thigh, with inconstant numbness 
and tingling sensations in the lateral aspect of the 
right thigh and muscle twitching in that region. The 
pain was aggravated by twisting and bending 
movements of the trunk, jarring of the body, and by 
coughing or sneezing. A few days after induction 
into the Army, on undertaking required calisthenics 
the patient experienced an especially severe seizure, 
completely incapacitating him. He was thereupon 
admitted to the Neurosurgical Service of Hof 
General Hospital, in June 1944, and later trans 
ferred to Birmingham General Hospital. 

Physical Findings (Capt. Edwin R. McKnight, 
M.C.): The patient, a rather small man, walked 
with a guarded gait, the head bent forward and the 
back rigid. His neck showed no deformity, but 
quick movements of the neck or compression of the 
internal jugular veins caused excruciating pain i 
the middle of the lumbar spine (Nafiziger's sign). 
This pain was augmented by sudden release o 
jugular compression. The spine was rigid; t 
showed no gross deformity but marked limitation d 
motion due to muscular spasm. Percussion tendet- 
ness was noted over D-12 and L-1. There was 
general weakness of both lower extremities, with 
muscle atrophy of both thighs, more pronounced 02 
the right side. Laségue’s sign was positive on both 
sides; Kernig’s sign was negative, bilaterally. The 
reflexes of the lower extremities and the superficial 
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Figs. 1 and 2. Roentgenograms (July 12, 1944) of the dorsolumbar spine. The anteroposterior view (Fig. 1) 


shows the narrowed disk between D-12 and L-1; a small osteophyte at the caudal aspect of the body of D-12, on 
the right side; flattening out of the inner borders of the pedicles of L-1; and interpediculate measurement of L-1 
of 26mm. The enlarged lateral view of D-12 and L-1 (Fig. 2) shows the narrowed disk and the concave posterior 


border of the cortex of the body of L-1. 


Figs. 3 and 4. Myelograms with patient in Trendelenburg position. Note the concave obstructive filling defect 
of the oil column in mid-portion of the body of L-1. 
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abdominal reflexes were normal on both sides. No 
pathological reflexes or sensory changes were ob- 
served throughout the body. The thorax showed a 
pigeon-breast deformity, evidently developmental. 
There was a varicocele on the left side, of moderate 
size. 

Laboratory Findings: The spinal fluid, examined 
June 22, 1944, at Hoff General Hospital, was of 
xanthochromic appearance, with total protein of 700 
mg. per cent. At Birmingham General Hospital, 
July 11, 1944, the spinal fluid examination revealed 
19 leukocytes and 1 erythrocyte; globulin (Pandy 
test) 4-plus; total protein 4,500 mg. per cent. The 
Kahn test (July 11) was negative. Blood examina- 
tion showed 4,000,000 red cells, 8,400 leukocytes, 14 
gm. hemoglobin. The urine was negative for sugar 
and albumin. 

Roentgen Findings (July 12, 1944): Plain 
anteroposterior and lateral films of the dorsolumbar 
region showed a mild kyphosis of the lower dorsal and 
lack of lordosis of the lumbar spine. The disk be- 
tween D-12 and L-1 was narrowed (Fig. 1). One 
small osteophyte was observed at the right lateral 
border of the body of D-12. The pedicles of L-1 
showed mild flattening out of their inner borders. 
The interpediculate measurement of D-12 was 23 
mm.; of L-1, 26 mm.; of L-2, 22 mm. In the 
lateral view the posterior border of the body of L-1 
showed a slight concavity (Fig. 2). 

For myelographic study, 3 c.c. of Pantopaque were 
injected at the level of L-4. Fluoroscopic observa- 
tions of the oil column showed free downward move- 
ment of the oil with the patient upright. In the 
Trendelenburg position, the oil stopped at the level 
of the mid-portion of the body of L-1. Following re- 
moval of the needle, anteroposterior and lateral 
views taken in the Trendelenburg position (Figs. 
3 and 4) showed globulated filling of the right half 
of the spinal canal. The upper border of the oil 
column disclosed a concave defect consistent with an 
obstructive lesion. 

Summary: The findings as described suggested an 
intradural obstructive, probably neoplastic, lesion 
in the spinal canal, on the right side, at the level of 
L-1, originating from the cauda equina. It was 
thought that this lesion was probably a small neuro- 
fibroma or similar structure. 

Operative Report: The patient was operated on 
July 18, 1944, by Lt, Col. David L. Reeves, M.C. 
The initial incision was made on the right side of the 
mid-line, over what was thought to be the first 
lumbar vertebra, but which proved to be at a lower 
level. The incision was subsequently extended to 
the level of the spinous process of the 12th thoracic 
vertebra by means of sharp and blunt dissection and 
electric cautery. The dura was exposed and seemed 
to be non-pulsating. The spinous processes of this 
area were exposed and removed, along with their 
underlying laminae. This uncovered a bulging area 
of the dura, the site of the tumor. The dura was 
opened and a small fibroblastic tumor uncovered. 
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June 1945 


Fig. 5. Gross specimen. Cut section of the neuro 
fibroma, enlarged one and one-half times. 


The tumor was situated on the right side, with nerve 
roots entering and leaving it. The nerve roots of 
the cauda equina were sectioned, and the tumor was 
removed in its entirety. The sectioned nerve roots 
were approximated with interrupted sutures of fine 
black silk. The underlying muscles and skin were 
closed. A small amount of sulfanilamide crystals 
was sprinkled into the wound prior to closing. The 
patient tolerated the procedure satisfactorily and 
left the operating room in good condition. 

Pathological Report (Capt. Onie O. Williams 
M.C.): The gross specimen consisted of an en 
capsulated mass measuring 2.3 X 1.6 X 1.3 cm. inits 
greatest diameters (Fig. 5). The capsule was smooth 
and appeared to be intact except for one roughened 
area. On section, the capsule appeared thin. The 
cut surface was grayish-brown in color and its center 
showed a dark brown degenerated area suggestive of 
hemorrhage. Microscopically the tumor was com- 
posed of irregularly arranged strands of fibrous 
tissue having a moderate number of cells and abur- 
dant collagen (Fig. 6). Numerous blood vessels were 
present and interstitial hemorrhage was observed 
The cells were uniform in size, of spindle shape 
and showed palisading in several areas. No mitotic 
figures were found. 

Diagnosis: Neurofibroma of the cauda equina. 

Postoperative Course: The postoperative cours 
was uneventful. The surgical wound healed in 4 
few days and the patient was able to move abou! 
with ease. He was re-examined roentgenograph- 
cally Aug. 14, 1944, at which time his clinical symp 
toms had completely disappeared. The x-ray study 
revealed smooth postoperative defects of the laminae 
of D-12, L-1, L-2, and L-3. A few residual globules 
of oil were seen in the spinal canal. 
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NEUROFIBROMA OF THE CAUDA EQUINA 


Vol. 44 


This case demonstrates the importance 
of myelographic localization of a small 
intraspinal lesion. Attention is called to 
the history of multiple traumas, represent- 
ing a frequent etiological factor. Theage of 
the patient and the clinical findings pointed 
to a spinal cord tumor, but its definite 
location and size were doubtful until the 
myelographic study was made. The com- 


Fig. 6. 
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to be, most probably, a neurofibroma, since 
this tumor is not unusual in that area, 
being next in frequency to the meningio- 
mas. There were no obvious x-ray signs 
of meningioma in this case. It is evident 
that the lesion was obstructive, but too 
small to produce extensive bone destruc- 
tion or manifold clinical symptoms due to 
increased intraspinal pressure. 


Section of tu.nor showing strands of fibrous tissue (A) and cells with 


palisading (B). 


plete obstruction of the oil column and its 
concave border indicated definitely a cir- 
cumscribed lesion. Since the pressure 
erosion changes were mild and confined to 
one vertebral segment, and since the neu.o 
logical symptoms were limited, it could be 
assumed that the lesion was small. Theo- 
retically it would have been possible to 
visualize the upper border of the lesion by 
means of injection of another small amount 
of oil at a higher level, and by taking films 
in the erect position, outlining the lesion 
in its entirety. The level of the obstruc- 
tion at L-1 suggested a lesion originating 
from the cauda equina. This was thought 


SUMMARY 


A case of neurofibroma of the cauda 
equina, in a young soldier, has been pre- 
sented, with clinical, laboratory, myelo- 
graphic, and microscopic findings. The pa- 
tient was s:iccessfully operated upon and 
made a complete recovery. Proper cor- 
relation of the clinical history and symp- 
toms with the myelographic findings is 
important in preoperative localization and 
determination of the size and probable 
character of these spinal cord tumors. 


Nore: I wish to express my appreciation to Lt. 
Col. David L. Reeves, M.C., Chief of the Neuro- 
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surgical Branch of the Birmingham General Hospital, 
and his Staff for their help and cooperation in prepa- 
ration of this report. 


Birmingham General! Hospital 
Van Nuys, Calif. 
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Close-Range Technic in Diagnostic Roentgenology 
Supplementary Note 


JULIAN ARENDT, M.D. 


MONG THE inquiries received concern- 
A ing “‘Close-Range Technic in Diagnos- 
tic Roentgenology,’’ published in the Febru- 
ary issue of RADIOLOGY, was one raising a 
question as to the safety of such exposures. 
In view of this, we had the output on our 
machine (Standard, 4-Valve, Rotating 
Anode Dynamax) at various voltages and 
at various distances checked by our physi- 
cist, Dr. Robert S. Landauer, who found 
the r-values to be as set forth in the ac- 
companying table. 

These values with the factors given— 
100 ma. seconds and 1 mm. aluminum 
filte—demonstrate that no danger is in- 
volved if certain rules are observed: 

(1) The filter should be 1 mm. aluminum 
or its equivalent. 


Mount Sinai Hospital, Chicago, III. 


RADIOGRAPHIC EXPOSURE INTENSITIES 
(Factors: 100 milliampere seconds; 1 mm. aluminum 
filter) 
> Roentgens at 
Kv. P. 19 in. 12in. 14 in. 16 in. 18in. 20 in. 


35 1.15 0.8 0.59 0.45 0.355 0.29 
40 1.9 1.3 0.95 0.73 0.58 0.47 
45 2.75 1.9 1.4 1.07 0.85 0.68 
50 3.75 2.6 1.9 1.5 1.17 0.93 
55 4.75 3.3 2.4 1.86 1.47 1.18 
60 5.9 4.1 3.0 2.3 1.82 1.48 
65 7.2 5.0 3.7 2.8 2.2 1.8 
70 8.6 6.0 4.4 3.4 2.67 2.17 
75 10.0 7.0 5.2 3.95 3.1 2.52 


(2) A 10 to 15-inch cone should be used, 
attached to the tube. 

(3) Close-range technic should not be 
frequently repeated but should be used 
selectively for the purpose of demonstrat- 
ing detail. 
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EDITORIAL 


Ulceration Associated with Diaphragmatic Hernia 


The roentgen findings characteristic of 
herniation of a portion of the stomach 
through the esophageal hiatus and its 
counterpart resulting from congenital 
shortness of the esophagus have long been 
familiar. In many instances, however, 
these anatomical variations, unless of 
extreme grade, have been regarded as of 
little clinical importance. Only in recent 
years has it been generally recognized that 
‘gastric and esophageal ulceration is a fre- 
quent concomitant. 

Para-esophageal hernia is encountered 
much more frequently during routine ex- 
aminations of the digestive tract than is 
the congenitally short esophagus. The 
symptomatology is varied, depending upon 
the extent of herniation and the degree of 
constriction produced by the hernial open- 
ing. Hemorrhage is usually indicative of 
severe incarceration of the hernial sac with 
ulceration. The ulcers more commonly 
are superficial erosions, but in _ long- 
standing cases they may be deep and indu- 
rated, with heavy margins. 

Ulceration is the result, in large meas- 
ure, of constriction of the blood supply 
of the incarcerated sac and the attendant 
trauma produced by distention and re- 
traction of the sac and by vomiting. 
Rude (5) reported two cases of ulceration 
associated with hernia. Such ulcers, he 
states, are more common beyond middle 
age. They occur for the most part on the 
lesser curvature of the stomach, a pre- 
disposing factor being stagnation of the 
stomach contents, which are thus afforded 
an opportunity to act on the gastric mu- 
cosa. Both of Rude’s patients showed 
severe anemia, weakness, anorexia, and epi- 
gastric discomfort. 

In a series of 30 cases of diaphragmatic 


hernia operated upon by Harrington (4) 
there were 8 with hemorrhage from th. 
stomach. At operation, ulceration or erp. 
sion of the gastric mucosa was found in al 
of these. Harrington has never seep 
strangulation of the stomach as a result o/ 
hernia and does not believe it possibk 
because of the powerful musculature ani 
rich blood supply of the gastric wall. 

The congenitally short esophagus witha 
portion of the stomach above the dis. 
phragm was first described in 1931 (3 
Since that time many cases have been 
recorded and the essential findings have 
been well authenticated. These are the 
demonstration of a part of the cardiac 
end of the stomach in the thoracic cavity 
and an esophagus which fails to reach the 
level of the diaphragm. For the estab- 
lishment of the diagnosis, this failure 
must be shown to be due to actual shorten- 
ing, and for that reason tortuosity of the 
esophagus must be excluded. Some nar. 
rowing at the junction of the esophagus 
and the thoracic stomach is nearly always 
present. This area of narrowing has 
sometimes been mistaken for an esophageal 
stricture, but the widened barium shadow 
below and the history of lifelong dysphagia 
will usually eliminate this possibility. 
The most convincing evidence that the 
dilated lower portion of the barium shadow 
is truly gastric in origin is the presence 0 
the characteristic multiple longitudind 
rugal markings. 

What has not been so generally under- 
stood is the frequent occurrence of chronit 
ulceration in the congenitally short esoph- 
agus. In 1934, Clerf and Manges (1 
reported 14 cases of this anomaly, in‘ 
of which ulceration was observed, varying 
from a small lesion at the point of stenosis 
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to an extensive process involving the 
whole area of narrowing. On esophagos- 
copy, the ulceration appeared superficial, 
covered by a thin grayish exudate and 
sharply demarcated by a narrow inflam- 
matory zone. In the more extensive 
cases, epigastric pain was associated with 
the ingestion of food. 

More recently, Dick and Hurst (2) 
have re-emphasized the association of 
esophageal ulceration with the congeni- 
tally short esophagus and the accompany- 
ing diaphragmatic hernia. They believe 
that chronic esophageal ulcers are much 
more common than was formerly believed 
but that they rarely occur except in the 
presence of a diaphragmatic hernia. The 
ulcer is described as usually single and 
always involving the lower third of the 
esophagus immediately above the sphinc- 
ter. The areas of scarring frequently ob- 
served with the esophagoscope suggest 
that the usual course of a chronic esopha- 
geal ulcer terminates in complete healing. 
Dick and Hurst are of the opinion that 
regurgitation of the acid gastric juice may 
be the potent cause of these ulcers, which 
they designate as peptic ulcers. On ex- 
amination of the patient in the supine 
position, they observed that opaque mate- 
rial filled both the abdominal and the 
thoracic portions of the stomach, with re- 
gurgitation of the gastric contents into 
theesophagus. This is explained by loss of 
the valvular mechanism normally present 
at the cardia when it is situated in the 
abdomen. 

Dick and Hurst found occult blood 
in the stools of all their patients: hemat- 
emesis occurred in three and melena in 
one. Hemorrhage is generally preceded 
by a long history of pain. Anemia is 
common and may be due to a single pro- 
fuse hemorrhage or to repeated small ones. 
In some cases the anemia is in part nutri- 
tional, the result of a restricted diet. 
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On examination, the actual ulcer crater 
is frequently missed, and only the ac- 
companying spasm is seen. The entire 
esophagus is best demonstrated with the 
patient in the right oblique prone posture. 
In this position the barium is held in the 
cardia and esophagus by gravity. Also, 
when the barium has been ingested, there 
will be an area of narrowing due to spasm 
near the lower end of the esophagus; below 
this is the ulcer niche, which is generally 
central but may be on either side. In 
many cases the diagnosis is made by 
esophagoscopy. 

From the foregoing observations, it is 
apparent that ulceration may occur in con- 
junction with acquired -para-esophageal 
diaphragmatic hernia and with the con- 
genitally short esophagus, and that it is 
not as uncommon as was formerly be- 
lieved. In the first type the ulceration is 
due to constrictive trauma; it occurs in the 
stomach at the site of herniation, and its 
demonstration may be relatively easy. 
In the second type the ulcer usually de- 
velops at the point of narrowing of the 
esophagus and may be secondary to the 
action of the gastric juice on the esopha- 
geal mucosa. The ulcer crater in these 
cases may be more difficult to demonstrate 
roentgenographically and the esophageal 
picture is often complicated by spastic 
phenomena. 


BIBLIOGRAPHY 


1. Crerr, L. H., AND MANGEs, W. F.: The Con- 
genitally Short Esophagus. J. A. M. A. 102: 2008- 
2012, June 16, 1934. 

2. Dick, R. C.S., anp Hurst, ARTHUR: Chronic 
Peptic Ulcer of the Oesophagus and Its Association 
with Congenitally Short Oesophagus and Diaphrag- 
matic Hernia. Quart. J. Med. 11: 105-120, April 1942. 

3. Finptay, L., AND Kerry, A. B.: Congenital 


Shortening of the Esophagus and Thoracic Stomach - 


Resulting Therefrom. Proc. Roy. Soc. Med. (Sect. 
Laryng.) 24: 85-102, September 1931. 

4. HARRINGTON, STUART W.: Diaphragmatic Hernia 
Associated with Traumatic Gastric Erosion and Ulcer. 
Surg., Gynec. & Obst. 51: 504-521, October 1930. 

5. Rupe, J. C.: Healed Gastric Ulcer with Associ- 
ated Inflammatory Fibrotic Changes in a Diaphrag- 
matic Hernia. Radiology 38: 729-732, June 1942. 


a 
= |_| 
— Ps 
rith a 
dia- 
been 
have 
the 
rdiac 
ity | 
1 the 
ilure 
ten- 
nar- 
agus 
ays 
has 
geal 
dow 
| 
ity. 
the 
low 
ool 
inal 
ler- 4 
nic 
ph 
i 
ing 


EDITORIAL 


A Service for Radiotherapists 


In an editorial appearing in the April 
issue of RaprioLoGy, Professor Mayneord 
of the Physics Department of the Royal 
Cancer Hospital (Free), London, called 
attention to the necessity of close col- 
laboration between the radiologist and the 
physicist—a collaboration made the more 
imperative by the rapid advances in radio- 
logic technic. 

A concrete example of such collabora- 
tion has recently been brought to our at- 
tention, in the form of a service organized 
by the Hospital Physicists’ Association of 
Great Britain, to facilitate the exchange of 
diagrams and other data (isodose curves, 
absorption coefficients, etc.) and of books, 
more especially those .of foreign origin, 
between institutions concerned with radio- 
therapy. 

The idea was inspired by the publication 
by Professor Mayneord in the British 
Journal of Radiology for December 1943 
of a list of x-ray isodose curves, copies of 
which could be obtained, at the cost of 
reproduction, from the Royal Cancer Hos- 
pital (Free). At a subsequent meeting of 
the Hospital Physicists’ Association, it 
was suggested that this idea might be ex- 
tended, under the auspices of that Associa- 
tion, to include not only isodose curves but 
other diagrams and physical data which 


might be useful to radiotherapists, , 
committee, known as the Diagrams ap; 
Data Sub-Committee, was accordingly 
appointed to organize a scheme for th: 
distribution of such material. 

The scheme has now been in successfyi 
operation for about a year and a Catalogu: 
of items available has been prepared 
These include reproductions of graphs 
and diagrams in a size suitable for pra. 
tical use, tables of physical data, drawing; 
of apparatus, and a limited list of books 
which have been made available by men. 
bers of the Association for borrowing. | 
is further suggested that, if anyone wishe 
to obtain material not listed in the cata. 
logue, he address the secretary of the sub- 
committee, who will endeavor to obtain 
the desired item. Prices for the service 
are moderate, and it is planned, as the 
scheme becomes established, to reduce them 
still lower. 

A letter from Dr. John Read (Radic- 
therapy Department, London Hospital 
Whitechapel, E. 1), Secretary of the 
Sub-Committee, points to the desirability 
of extension of the scheme so that it may 
be international in scope and voices the 
hope that it may be of use in the recon- 
struction of radiotherapy in the conti- 
nental countries of Europe. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


NEW HAMPSHIRE ROENTGEN RAY 
SOCIETY 


The latest addition to the roster of state radio- 
logical societies is the newly organized New Hamp- 
shire Roentgen Ray Society. The officers are: 
Dr. Fred S. Eveleth of Concord, President, and Dr. 
Richard C. Batt of Berlin, Secretary-Treasurer. 


COLONEL pe LORIMIER HONORED 


For his services as Director of the Department of 
Roentgenology of the Army Medical School at 
Washington, from Sept. 8, 1939, to Oct. 1, 1942, 
Col. Alired A. de Lorimier has been awarded the 
Legion of Merit. According to the citation, he 
“developed an easily transportable, complete and ef- 
ficient field x-ray equipment for the Army which 
permits the location of bullets and shell fragments in 
the body of a wounded man and makes it possible 
for the surgeon to extract them. He tested all 
types of roentgenologic materials procured for the 
Army and formulated the specifications necessary 
for their purchase. He made extensive studies of 
the use of photoroentgenography and was instru- 
mental in developing stereoroentgenography, which 
has a valuable use in induction centers and in mass 
surveys. By his initiative, original thinking, and 
development work he has performed outstanding 
service and contributed materially to the war effort.”’ 

RapioLocy records with pleasure the well de- 
served honor to a member of the Radiological 
Society of North America. 


Letter to the Editor 


We are happy to quote here from a letter recently 
addressed to the Editor by Lieut. Col. Elbert K. 
Lewis, M.C., A.U.S., Chief of the Roentgenological 
Services, 297th General Hospital: 

“As one of the overseas radiologists having the 
opportunity to hear the seven excellent lectures on 
Bone and Joint Radiology (announcement in 
RaploLocy, February 1945) by Dr. James F. 
Brailsford of England, I wish to express my personal 
appreciation and gratitude to Dr. Brailsford through 
the pages of RADIOLOGY. 

“I know I speak for many American radiologists 
to whom these first-rate lectures have been a source 
of learning and inspiration. 

“In addition to these courses, Dr. Brailsford has 
been most generous with his time and energy in 
giving scientific presentations on radiological sub- 
jects to medical staffs at our hospitals in England. 

“American medical officers have enjoyed the 
hospitality of Dr. and Mrs. Brailsford. At tea 
Parties in their home and beautiful garden, we have 


had the exceptional opportunity of knowing, in an 
intimate atmosphere, the doctor and his charming 
wife. 

‘Acts of kindness, such as these, are deeply ap- 
preciated by us far away from home.” 


Book Reviews 


RADIOLOGIC EXAMINATION OF THE SMALL INTESTINE. 
By Ross GoLpEN, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Columbia 
University; Director of the Radiological Service, 
The Presbyterian Hospital, New York. A volume 
of 239 pages, with illustrations of 183 subjects in 
75 figures. Published by J. B. Lippincott Co., 
Philadelphia. Price $6.00. 

Dr. Ross Golden’s monograph, ‘Radiologic Ex- 
amination of the Small Intestine,” is one of the real 
contributions to the radiologic literature on a most 
difficuit subject. In his usual way, the author has 
approached the subject in a thoroughly scientific 
manner, considering the embryology, the anatomy, 
and the physiology of the small intestine. He then 
enters into a description of the roentgen findings in 
the normal intestine in the infant and the adult. 
Following that, he considers the organic lesions, such 
as intestinal obstruction, the use of the Miller- 
Abbott tube in the diagnosis and treatment of ileus, 
disorders of nutrition, tumors, diseases of the mesen- 
tery, allergy, inflammations, congenital lesions, re- 
flex disturbances, etc. 

Dr. Golden has had a tremendous experience in 
the investigation of the small intestinal tract and he 
has made every effort to correlate unusual roent- 
genographic findings with operative and clini- 
cal observations, thereby presenting the medical 
profession with a book that is of real significance, 
As one reads, one again obtains the impression that 
the author feels that there is much more work to be 
done on the small intestinal tract. But to anyone 
interested in this subject, either from a physiologi- 
cal or a clinical standpoint or from the standpoint 
of future investigation, a broad basis of scientific 
consideration can be obtained from this book. 

It is a great tribute to Radiology and to the young 
men who may take up that specialty in the future 
that they have been provided with such a funda- 
mental book for study and reflection. It should be 
in the library of every radiologist and clinician in- 
terested in the intestinal tract. 

The publishers are to be congratulated on the ex- 
cellence of the paper, the printing, and the illus- 
trations. It is gratifying that in this time of war, 
with its unavoidable limitations and restrictions, 
such an excellent piece of work is not spoiled by poor 
paper and poor workmanship. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America.—Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 

American Roentgen Ray Society.—Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology.—Secretary, Mac F. 
Cahal, 540 N. Michigan Ave., Chicago 11, IIl. 

Section on Radiology, American Medical Association.— 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


ARKANSAS 
Arkansas Radiological Society.—Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 


CALIFORNIA 
California Medical Association, Section on Radiology.— 
Secretary, Ear! R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 
Los Angeles County Medical Association, Radiological 
Section.— Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 
Pacific Roentgen Society.—Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 
San Diego Roentgen Society —Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 
San Francisco Radiological Society.—Secretary, Carl- 
ton L. Ould, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Toland Hall, University of California Hospital. 


COLORADO 
Denver Radiological Club.—Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 


FLORIDA 
Florida Radiological Society —Secretary-Treasurer, 
Charles M. Gray, 306 Citizens Bldg., Tampa 2. 


GEORGIA 
Georgia Radiological Society.—Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 


ILLINOIS 
Chicago Roentgen Soctety.—Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Editor’s Note.—Will secretaries of societies please co- 
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Illinois Radiological Society.—Secretary- 


Tr 
liam DeHollander, M.D., St. Johns’ Hospital, Sora 


field. _ Meetings quarterly by announcement. 

State Medical Society, Section on Radioloey— 
ecretary, Frank S. Hussey, M.D., 250 E : 

St., Chicago 11. 


INDIANA 
The Indiana Roentgen Society.—Secretary-T 
Harold C. Ochsner, M.D., Methodist Hospital, tod’ 
apolis 7. Annual meeting in May. 


IOWA 
The Iowa X-ray Club.—Secretary, Arthur W. Erski 
M.D., Suite 326 Higley Building, Iowa City. a 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 


KENTUCKY 
Kentucky Radiological Society.—Secretary-Treasure, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville 
LOUISIANA 


Louisiane Radiological Society.—Secretary-Treasure, 
Johnson R. Anderson, M.D., North Louisiana Sani. 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 


Shreveport Radiological Club.—Secretary-Treasurer, R 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members, 


MARYLAND 


Baltimore City Medical Society, Radiological Section— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St, 
Baltimore 1. Meets third Tuesday of each month. 


MICHIGAN 


Detroit X-ray and Radium Society.—Secretary-Treasure, 
E.R. Witwer, M.D., Harper Hospital, Detroit 1. Meet. 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists.—Secretary- 
Treasurer, E. M. Shebesta, M.D, 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 


Minnesota Radiological Society.—Secretary, A. 1. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 


MISSOURI 


Radiological Society of Greater Kansas City.—Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City 
Mo. Meetings last Thursday of each month. 
St. Louis Society of Radiologists —Secretary, Edwin C 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets o 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 


NEBRASKA 


Nebraska Radiological Society.—Secretary-Treasure 
Donald H. Breit, M.D., University of Nebraska Hos 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 P.M. in either Omaha or Lincoln. 
NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp 
shire, Vermont, Massachusetts, and Rhode Island)— 
Secretary-Treasurer, George Levene, M.D., Massacit- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW HAMPSHIRE 


shire Roentgen Society.—Secretary-Treasurer, 
Batt, M-D., St. Louis Hospital, Berlin, 
NEW JERSEY 
‘lovical Society of New Jersey.—Secretary, H. R. 
a M.D., 501 Grand Ave., Asbury Park. 


ings at Atlantic City at time of State Medi- 
oy and midwinter in Newark as called. 


NEW YORK 


‘ated Radiologists of New York, Inc.—Secretary, 
M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society.—Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society.—Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society.—Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society.—Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society.—Secretary, Ramsay Spill- 
mau, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society.—Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 


NORTH CAROLINA 


Radiological Society of North Carolina.—Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
aud meeting in October. 


NORTH DAKOTA 


North Dakota Radiological Society.—Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 


Ohio Radiological Society.—Secretary, Henry Snow, 
M.D., 106! Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society.—Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
mouth from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cumati Roentgenologists).—Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society.—Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 


The Philadelphia Roentgen Ray Society.—Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
PM, from October to May, in Thomson Hall, College 
of Physicians, 21 $. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society.—Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meets second Wednesday of each 
mouth at 6:30 p.m., October to May inclusive, at the 
Ruskin, 120 Ruskin Ave. 


ROCKY MOUNTAIN STATES 


Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 


South Carolina X-ray Society.—Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 


Tennessee Radiological Society.—Secretary-Treasurer, 
J. Marsh Frére, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 


TEXAS 


Dallas-Fort Worth Roentgen Study Club.—Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 


Texas Radiological Society.—Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 


VIRGINIA 


Virginia Radiological Society.—Secretary, E. Latané 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 


WASHINGTON 


Washington State Radiological Society.—Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 


Milwaukee Roentgen Ray Society.—Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 


La Société Canadienne-Francaise d'Electrologie et de 
Radiologie Médicales—General Secretary, Origéne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 


Sociedad de Radiologia y Fisioterapia de Cuba.—Oflices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 


The Head and Neck 


Woop, Ernest H., Jr. Some Roentgenological 
and Pathological Aspects of Calcification of 
CLIFFORD, STEWART H., NEUHAUSER, EDWARD 
B. D., AND FERGUSON, CHARLES F. Ade- 
noid Bronchosinusitis in Infants and 


The Chest 


DorMerR, B. A., FRIEDLANDER, J., AND WILES, 
F. J. Bronchography in Pulmonary Tuber- 
culosis: I. Normal or Questionable Roent- 
genographic Findings in Lungs and Positive 


Dormer, B. A., FRIEDLANDER, J., AND WILES, 
F. J. Bronchography in Pulmonary Tuber- 
culosis: II. Radiographic Blackout-Evalua- 
tion of Underlying Lesions 

GoLpEN, ALFRED. Pathologic Anatomy of 
“Atypical Pneumonia, Etiology Undeter- 
mined.”” Acute Interstitial Pneumonitis. . . . 

Gray, WM., AND JANKELSON, I. R. Cardiospasm 
as a Cause of Pneumonitis 

TINNEY, WILLIAM S., AND MOERSCH, HERMAN J. 
Broncholithiasis. . 

OLSEN, ARTHUR M., AND Cuscerr, O. 
Pulmonary 

Bosrowitz, I. D. Within 
Cavities. Lung Lesions Simulating the 
Pathognomonic Roentgen Sign of Echino- 
coccus Cyst 

ADDINGTON, E., Rusk, P., AND COHEN, W. 

Jones, Joun C., AND THOMPSON, WILLIAM P. 
Arteriovenous Fistula of the Lung: Report 
of a Patient Cured by Pneumonectomy.. . 

Wo paw, Sipney E., HIGLEy, CHARLES S., AND 
Hauser, Harry. Intrathoracic Hodgkin’s 
Disease 

Wirer, Tuomas B., AND MILLER, JOSEPH M. 
Intrathoracic Mediastinal Lipoma 

Ritvo, Max, AND Peterson, O. S., JR. 
sternal Diaphragmatic Hernia 


The Digestive System 


BaKwin, Harry, GALENSON, ELEANOR, AND 
LeVine, Bernarp E. Roentgenographic 
Appearance of the Esophagus in Normal In- 
fants 

PALMER, WALTER L., AND HUMPHREYS, ELEANOR 
M. Gastric Carcinoma: Observations on 
Peptic Ulceration and Healing..... 
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RaFsky, HENRY A., KATz, HARRY, AND KRIEGER 
CHARLES I. Varied Clinical Manifestations 
of Lymphosarcoma of the Stomach. . c 

Gray, WILLIAM, AND Horwitz, Moris. Intersti 
tial Ventral Hernia Involving the Small In- 
testine. Case Report. . 

PHILIPSBORN, H. F., JR., Laws RENCE, GC, AND 
Lewis, K. C. Diagnosis of Fibrocystic Dis- 
ease of the Pancreas. Based upon Twenty- 
Six Proved Cases... 


The Skeletal 


HELFET, ARTHUR J. Acute Manifestations of 
Yaws of Bone and Joint. . 

MEYERDING, HENRY W. Sclerosing Os. 
teitis (Sclerosing Non-Suppurative Osteomy- 
elitis of Garré) 

Gitt, GeraLtp G. Simple Roentgenographic 
Method for the Measurement of Bone Length. 
A Modification of Millwee’s Method of Slit 

Downinc, F. Haroip. Collapse of Interverte- 
bral Disc Following Spinal Puncture: Report 
of Two Cases 

Lapipus, W., AND GuIDOTTI, 
Triphalangeal Bifid Thumb: Report of Six 

Ponseti, IGNacio. Causes of Failure in the 
Treatment of Congenital Dislocation of the 


System 


Harmon, Paut H. Degenerative Calcification in 
Articular Cartilage of the Knee 

Boyp, Harotp B. Congenital Talonav iculer 

HARMON, PauL H. Osteoid Osteoma of Mid- Shaft 
Region of Femur. Case Report 

BERRIDGE, F. R., AND BONNIN, J. G. Radio- 
graphic Examination of the Ankle Joint In- 
cluding Arthrography... 

Boyp, HARoLp B., AND TENBERG, RaLpu. 
Fractures about the Elbow in Children. . 

GeERSHON-COHEN, J., AND Doran, Ropert E. 
Fatigue-Stress Fractures, Diverse Anatomic 
Location and Similarity to Malignant Lesions 

BERNSTEIN, ABRAHAM, AND STONE, JOSEPH R 
March Fracture. A Report of 307 Cases and 
a New Method of Treatment. ; 

Leavitt, DARRELL G., AND Woosw: ARD, HARRY 
W. March Fracture. Statistical Study of 47 

HULLINGER, CLARENCE W. Insufficiency 
ture of the Calcaneus Similar to March Frac- 
ture of the Metatarsal 


Gynecology and Obstetrics 
Weisman, Asner I. An Antepartum Study of 
Fetal Polarity and Rotation 
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The Genito-Urinary Tract 

GreeNE, LAURENCE F. Duplication of the 
Renal Pelvis and Ureter 

TraTTNER, HARRY R., AND WALZAK, BERNARD J. 
Studies Concerning Effects of Calcium on the 
Urinary Tract 

SevMouR F. Rectourinary Fistula. .. 

Howze, CHARLES P., AND JAEGER, Dorothy S. 
Retention of Urine in Children Due to Extra- 
vesical Pelvic Disease: Report of Two 


The Spinal Cord 

Brack, Witt1aM A. Pain Produced by Intra- 
spinal Tumor Simulating Pain Caused by 
Gallbladder Disease. Report of a Case 


CURRENT LITERATURE 


The Blood Vessels 
Bruce, Norman H. Primary Axillary Vein 
Thrombosis: Report of a Case 


RADIOTHERAPY 

Neoplasms 

Jones, Howarp W., JR., AND NEILL, WILLIAM, 
Jr. Treatment of Carcinoma of the Cervix 
During 

MEIcs, Joe V. Uterine Bleeding and the Roent- 
genologist 

CHARTERIS, ALEXANDER A. A Rapid Radium 
Implantation Method for Rodent Ulcer 


Non-Neoplastic Conditions 
UHLMANN, Ericu M. Alpha Rays in the Treat- 
ment of Wounds 
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THE HEAD AND NECK 


Some Roentgenological and Pathological Aspects of 
Calcification of the Choroid Plexus. Ernest H. Wood, 
Jr. Am. J. Roentgenol. 52: 388-398, October 1944. 

The literature on calcification of the choroid plexus is 
reviewed. Such calcification has been generally con- 
sidered to be a regressive change and not of pathologic 
significance. It probably occurs for the most part 
through a process of proliferation of cells of the pia 
arachnoid followed by the formation of a dense col- 
lagenous and fibrous meshwork in which the calcium is 
deposited. The extent and location usually are quite 
symmetrical, but occasionally some degree of asym- 
metry does occur and calcification may be present 
only on one side. 

Though found most commonly after the age of forty, 
choroid plexus calcification may occasionally be seen 
in children. The author reports two such cases in 
patients aged 21/2 and3 years. In addition to calcifica- 
tion in the glomus (the usual site), there was calcifica- 
tion in the region of the interventricular foramina 
in each of these children. 

Calcification in the choroid plexus of the fourth ven- 
tricle has not been described previously but the author 
reports a case in which such calcification was thought 
to be demonstrated in the form of a small punctate 
shadow in the region of this ventricle, remaining un- 
changed in appearance for six years. 

Two cases are also reported to show the significance 
of displacement of a calcified choroid plexus for the 
diagnosis of an expanding intracranial lesion. One 
patient had a tumor in the left occipital region and the 
other an aneurysm of the basilar artery. 

L. W. M.D. 


Adenoid Bronchosinusitis in Infants and Children. 
Stewart H. Clifford, Edward B. D. Neuhauser, and 
Charles F. Ferguson. M. Clin. North America 28: 
1091-1097, September 1944. 

Adenoid bronchosinusitis in infants and children 
develops as a complication of upper respiratory infec- 
tion. The infected adenoid tissue and nasal sinuses 
produce a purulent discharge that obstructs the nasal 
passage and descends into the trachea and bronchi. 
In time this postnasal dripping may penetrate the 
finer bronchi and set up a diffuse peribronchial infec- 
tion. 

The diagnosis of adenoid bronchosinusitis is made by 
x-ray demonstration of excessive adenoid tissue ob- 
structing the postnasal space. Roentgen examination 
should include films of the maxillary, frontal, and eth- 
moid sinuses, and especially a satisfactory soft-tissue 
film of the nasopharynx, together with fluoroscopy and 
films of the chest. For the nasopharynx, in a two-year- 
old child, the technical factors are: distance 40 
inches, 1/60 second, 200 ma., 65 kv. The exposure 
should be made at the moment when the nasopharynx 
is most apt to contain the maximum amount of air, 
so that soft-tissue contrast may be obtained. The 
patient should be breathing through the nose. In an 
infant the exposure should be made at the very begin- 
ning of the cry rather than on full inspiration or ex- 
piration. In an older child the best films are obtained 
while the patient is exhaling through the nose. 
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The interpretation of roentgen films of the sinuses 
rarely offers any difficulty except in the Very young 
infant in whom, because of the small size of the eth, 
moid and maxillary sinuses, it is frequently difficy) 
to recognize minor changes. The usual finding iy 
adenoid bronchosinusitis is irregular thickening of the 
mucous membrane lining of the paranasal sinys« 
with or without retained secretions. Adenoid tissue js 
always excessive and produces a prominent sof. 
tissue shadow on the posterior nasopharyngeal wall 
Frequently this collection of lymphoid tissue is » 
abundant that the nasopharyngeal airway is all py, 
occluded. The chest films will in all cases show slight 
prominence of the hilar shadows and considerable ao. 
centuation of the bronchovascular markings. In older 
children the prominent markings are most evident at 
each lung base, while in the young infant, because of the 
habitual prone or supine position, the most prominent 
changes will be in the right upper lobe. Some peri- 
vascular congestion is often observed, and occasionally 
indefinite areas of peribronchial thickening or infiltra. 
tion. Aeration of the lungs is usually somewhat jr. 
regular, with slight peripheral emphysema or localized 
bulging of one or more of the rib interspaces and cc. 
casional areas of lobular diminution in volume. These 
latter changes are more easily recognized and more 
frequently observed in the infant chest. 

After a three-day course of sulfadiazine, the child's 
adenoids or tonsils and adenoids are removed. The 
results are immediate and gratifying. 


Fissural Cysts. Harry C. Rosenberger. 
Otolaryng. 40: 288-290, October 1944. 

There are two types of fissural cysts developing at 
the sites of embryonal fusion of the various processes 
which unite to form the jaws, one resulting from fusion 
of the premaxilla and the maxilla, i.e., a cyst of the 
facial cleft, and the other resulting from the fusion of 
the palatal process, i.e., a cyst of the incisive canal. 
A case of each type is presented. 

A 52-year-old Negro woman was first seen because 
of inability to breathe through her left nostril, the 
vestibule of which was occupied and distended by a 
globular tumor, producing an asymmetry of the face. 
The left nasofacial fold was obliterated, and the left 
upper lip was somewhat protruded. The tumor was 
soft and fluctuant, though not inflamed, and was limited 
to the vestibule and the anterior portion of the inferior 
meatus. The anterior tip of the inferior turbinate was 
thinned and displaced superiorly against the nasal 
septum. The superior alveolus was normal, but the 
globular fluctuant mass was palpable under the lip and 
just inferior to the piriform aperture. The mass could 
be moved readily by pressure over the nasal vestibule 
and counterpressure beneath the upper lip. It ap 
peared to be about 4 cm. in diameter. Roentgen &- 
amination of the nose and bony structures adjacent 
to the left nasal vestibule revealed thinning of the 
medial bony wall of the left antrum. One of the views 
showed a sharply defined concavity in the lateral bony 
wall of the nasal cavity. These findings suggested 
absorption of bone under pressure. There was 10 
evidence of any formation of a cyst in the alveolus. 
The cystic mass was removed through a sublabial 

approach. The diagnosis was nasoalveolar cyst. 
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A white man, aged 47, was seen because of a nasal 
fracture sustained two days previously and a painful 
swelling in the roof of the mouth of a week's duration, 
the two conditions being merely coincidental. Ex- 
amination showed a fractured nose and a firm, tender, 
inflamed globular swelling about 2.5 cm. in diameter in 
the mid-line of the hard palate posterior to the alveolus, 
together with some swelling of the upper lip. It was 
planned to reduce the nasal fracture and incise the prob- 
able abscess of the hard palate. When the patient 
was seen in the operating room on the following morn- 
ing, it was found that the abscess had ruptured spon- 
taneously. To provide more adequate drainage, the 
swelling was incised and a small amount of bloody pus 
evacuated. At this time the swelling was thought to 
be caused by an infection of the bone of the hard palate. 
The floor of the swelling was carefully palpated with a 
probe to detect any bare rough bone, but none was 
found. A request for roentgen examination was mis- 
understood, and only the upper alveolus was reported 
on; this was normal except for an uninfected retained 
small tooth fragment. The nasal fracture having 
been reduced and the swelling of the hard palate having 
subsided, the patient was discharged. A review of the 
roentgenograms showed an oval area of decreased den- 
sity in the mid-line of the hard palate anteriorly. An- 
other roentgenogram taken about a month later also 
showed an oval smooth area of decreased density 
about 1 cm. broad and somewhat longer than wide in 
the anterior mid-portion of the hard palate. The roent- 
gen diagnosis was benign cyst-like area in the superior 
maxilla. Since operation the patient has had two 
recurrences of a tender swelling in the anterior portion 
of the hard palate, but in each instance the swelling 
disappeared spontaneously, after discharging into the 
mouth. From the roentgen evidence and clinical 
course, it seems that the symptoms in this patient were 
due to a recurring infection of a cyst of the incisive 
canal. Roentgenograms from this case are reproduced. 


THE CHEST 


Bronchography in Pulmonary Tuberculosis: I. 
Normal or Questionable Roentgenographic Findings 
in Lungs and Positive Sputum. B. A. Dormer, J. 
Friedlander, and F. J. Wiles. Am. Rev. Tuberc. 50: 
283-286, October i944. 

Patients are encountered occasionally with sputum 
persistently positive for tuberculosis but with negative 
or equivocal chest roentgenograms. The authorsreport 
5such cases. In all of them iodized oil bronchography 
revealed sufficient abnormality in the bronchial tree to 
account for the positive sputum. In several, bron- 
chiectasis involving the upper lobe bronchi was clearly 
demonstrated. In another case a dilated bronchus 
leading to a small apical cavity was seen. A complete 
bronchographic study is recommended for every patient 
with a positive sputum unaccounted for by adequate 
roentgen evidence. L. W. Paut, M.D. 


Bronchography in Pulmonary Tuberculosis: _II. 
Radiographic Blackout-Evaluation of Underlying Le- 
sions. B.A. Dormer, J. Friedlander, and F. J. Wiles. 
Am. Rev. Tuberc. 50: 287 292, October 1944. 

When a part or the whole of a lung is obscured be- 
cause of the density produced by a thickened pleura or 
other pathologic process, evaluation of the underlying 
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pulmonary disease can be accomplished by iodized oil 
bronchography. Seven cases are reported in which 
this procedure was employed to good advantage. The 
demonstration of atelectasis, bronchiectasis, and cavita- 
tion can be a relatively simple matter by this means, 
especially when body-section roentgenography is not 
available. L. W. Paut, M.D. 


Pathologic Anatomy of “Atypical Pneumonia, Eti- 
ology Undetermined.” Acute Interstitial Pneumonitis. 
Alfred Golden. Arch. Path. 38: 187-202, October 
1944. 

The anatomic lesions of acute interstitial pneumoni- 
tis were studied in 21 cases of death from ‘‘atypical 
pneumonia, etiology undetermined.’’ All the cases 
showed an acute bronchiolitis. The bronchioles were 
dilated and their walls were infiltrated, chiefly with 
mononuclear cells, which extended into the peribron- 
chiolar tissues, the alveolar walls, and the pulmonary 
septa. The chief lesions of the lungs were seen to be 
comparable to those of certain other infections, notably 
of influenzal pneumonia uncomplicated by secondary 
bacterial infection and uncomplicated measles pneu- 
monia. There is anatomic evidence indicating but by 
no means proving that these lesions are caused by one 
or more viruses. It is further brought out that some 
persons dying of the disease succumbed to both acute 
interstitial pneumonitis and the effects of secondary 
bacterial infection, as lobular or lobar pneumonia. 

A review of the literature shows the essential simi- 
larity of the lesions of the lungs in the acute inter- 
stitial pneumonia observed in this group of cases to 
those seen in animals and man in epidemic influenza 
and in measles. Other investigators who have studied 
isolated cases of death from this disease in the last ten 
years have reported pulmonary changes essentially 
like those described by the author. 

Illustrative cases are presented which bring out the 
anatomic unity of this pulmonary lesion. The features 
of the lesion are not new, since similar lesions have 
been described in other diseases. This must not be 
taken to mean, however, that the disease itself or the 
etiologic agents have been seen clinically or epidemio- 
logically in the past. Entirely different lines of investi- 
gation are required to solve that point. 


Cardiospasm as a Cause of Pneumonitis. Wm. Gray 
and I. R. Jankelson. New England J. Med. 231: 
522-525, Oct. 12, 1944. 

In view of the extreme dilatation of the esophagus 
that may result from cardiospasm, it is not too much 
to expect that the retained material may spill over into 
the larynx and lower respiratory tract, causing a 
pneumonitis. Two new cases are added to those pre- 
viously reported in the literature. 

Radiographically the dilated esophagus may be sus- 
pected from an apparent enlargement of the right 
cardiac border, or possibly a fluid level may be seen 
in the mediastinum. Examination with barium will 
establish the diagnosis. Joun B. McAneny, M.D. 


Broncholithiasis. William S. Tinney and Herman J. 
Moersch. S. Clin. North America 24: 830-838, Au- 
gust 1944. 

The origin of broncholiths may be endobronchial or 
extrabronchial. In most instances they arise from 
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calcified tuberculous peribronchial lymph nodes that 
gain entrance to the lumen of the bronchus by erosion 
and ulceration. 

Twenty-eight cases of broncholithiasis have been 
recorded at the Mayo Clinic. The symptoms depend 
on the size and shape of the calculus, the degree and 
duration of the bronchial obstruction, and the second- 
ary changes which may take place distal to it in the 
pulmonary tissue. Cough was a prominent symptom 
in each of the 28 cases; in 50 per cent it was severe and 
paroxysmal. An associated asthmatoid wheeze— 
so-called ‘‘stone asthma’’—may be observed. Thoracic 
pain was an important feature in 13 cases. Hemopty- 
sis usually occurs during or immediately after ex- 
pectoration of the calculus and was present in 18 cases 
in this series. Fourteen patients had recurring at- 
tacks of chills and fever that were usually diagnosed 
as influenza or pneumonia. 

Whenever there is evidence of an obstructing lesion 
of the bronchus, a broncholith should be suspected, 
as well as an aspirated foreign body and bronchiogenic 
carcinoma. Occasionally, the patient’s history and the 
demonstration of calcification in the roentgenogram 
of the thorax may lead to a tentative diagnosis of 
broncholithiasis. Confirmation depends on visualiza- 
tion of the stone in the sputum or at bronchoscopic ex- 
amination. 

In general, the prognosis in cases of broncholithiasis 
is excellent, particularly if the concretion is expelled 
spontaneously or removed bronchoscopically soon after 
the onset of pulmonary symptoms. If the broncho- 
lith is not removed or expelled, dangerous sequelae in 
the form of bronchiectasis or pulmonary abscess are 
likely to occur. In 10 cases of this series, pulmonary 
suppuration was secondary to the prolonged bronchial 
obstruction. In one of this group a fatal metastatic 
abscess developed in the brain nine months after the 
onset of pulmonary symptoms. 


Pulmonary Abscess. Arthur M. Olsen and O. 
Theron Clagett. S. Clin. North America 24: 851- 
862, August 1944. 

Pulmonary abscesses are classified by the authors 
as simple and complicated, as suggested by Overholt 
and Rumel (New England J. Med. 224: 441, March 13, 
1941. Abst. in Radiology 37: 515, 1941). A simple 
abscess may be defined as a solitary cavity in the lung 
without associated bronchiectasis or pulmonary fibrosis. 
Such an abscess is usually an early one, observed but a 
few weeks after its origin. The complicated pulmonary 
abscess may be multilocular and is characterized by an 
associated bronchiectasis, pulmonary fibrosis, or em- 
pyema. Complications may develop at any stage in 
the course of pulmonary abscess. Their recognition is 
important in evaluating the prognosis and in deter- 
mining the treatment of choice. Adequate roentgeno- 
graphic studies and bronchograms may be of great 
assistance. 

Aspiration of infected oronasal secretions is the most 
important factor in the production of pulmonary 
abscesses. Other basic factors are bronchial obstruc- 
tion by foreign bodies, bronchial tumors, external 
bronchial compression, or the so-called mucous plug; 
disturbance of the physiologic mechanisms of the 
bronchi and bronchioles; local ischemia of the pulmo- 
nary segment. 

The early diagnosis of pulmonary abscess is some- 
times difficult. Postoperative fever, cough, and 


dyspnea should suggest a pulmonary complication 
and if the lesion fails to resolve after the usual measure 
have been taken, an abscess should be suspected 
Similarly, pulmonary suppuration should be oo. 
sidered when pneumonia fails to resolve in the custo. 
mary fashion. 

Roentgenographic studies are of the greatest jm. 
portance in all phases of pulmonary abscess, though in 
the early stages the roentgen changes alone are not 
diagnostic, as the pulmonary infiltrates resembj 
pneumonia, pneumonitis, atelectasis, or infarction 
When bronchial communication has occurred, hoy. 
ever, a partially filled cavity may be discerned if the 
films are taken with the patient in the upright position 
Adequate roentgenograms are of the greatest impor. 
tance in localizing the abscess in relation to the thoracic 
wall when external surgical drainage is contemplated 
Stereoscopic films, anteroposterior, lateral and oblique 
views made with the Bucky diaphragm, and roentgeno. 
grams taken in lateral decubitus are all of assistance 
in localizing the lesion. Roentgenograms should be 
made at regular intervals until healing is complete 
Bronchography made with iodized oil is necessary to 
detect associated bronchiectasis, before and _ after 
treatment. Bronchoscopic examination is desirable in 
all cases of pulmonary abscess for diagnostic and fre. 
quently for therapeutic reasons. 

The object of treatment of pulmonary abscess is to 
provide adequate drainage before complications have 
developed. Endobronchial drainage will occur spon- 
taneously in 20 to 25 per cent of all cases. When 
bronchoscopic aspiration is combined with postural 
drainage and other medical measures, more than half 
of all pulmonary abscesses may be managed satis- 
factorily without surgical intervention. External 
drainage by surgical means should be employed in all 
cases of uncomplicated pulmonary abscess in which 
the response to medical management and _ broncho- 
scopic therapy is not prompt and adequate. Com- 
plicated abscesses do not respond well to either medical 
or surgical treatment; in selected cases lobectomy or 
pneumonectomy is indicated. 


Round Densities Within Cavities. Lung Lesions 
Simulating the Pathognomonic Roentgen Sign of 
Echinococcus Cyst. I. D. Bobrowitz. Am. Rev. 
Tuberc. 50: 305-312, October 1944. 

Two cases are reported in which roentgenograms 
revealed an area of homogeneous density within a 
bronchiectatic cavity in the lung. Lobectomy was 
done in both. In one the x-ray changes were found to 
be due to a mass of inspissated pus within a cavity; 
in the other the density was due toa blood clot.  For- 
merly the appearance of a round mass surrounded bya 
crescentic air space was considered to be pathognomonic 
of an echinococcus cyst of the lung. These cases show 
that other lesions may be responsible for this type of 
roentgenologic shadow. L. W. Paut, M.D. 


Tracheocele. E. Addington, P. Rusk, and W. 
Cohen. Am. J. .Roentgenol. 52: 412-414, October 
1944. 

Diverticula of the trachea are infrequent and rarely 
diagnosed clinically. A case is reported in which 
such a lesion was discovered by roentgen examination 
in a patient whose chief complaints were episodes of 
coughing, wheezing, and choking. Bronchography 


é ‘ 
Vol. 
| dem 
dive 
| ing 
the 
Int 
| mat 
| mus 
2 Pat 
| and 
357, 
T 
arte 
a mot 
whi 
T 
| and 
the 
an 
x 
: sec 
| tho 
| get 
tur 
dia 
hil 
mo 
| Th 
an 
| wa 
| ves 
rer 
an 
( 
tin 
lut 
ch 
mi 
~ x 
| A 
i di 
in 
ot 
j | in 
le 
w 
| in 
7 
th 
ti 
| 


Ss 


Vol. 44 


monstrated bilateral lower lobe bronchiectasis and a 
diverticulum in the upper third of the trachea, measur- 
ing 5 X 4 X Sem. The lumen of the trachea below 
the diverticulum was somewhat increased in size. 
In this case the lesion was considered to be due pri- 
marily to a congenital defect in the posterior easteat 
musculature with the formation of a diverticulum by 
increased bronchial pressure produced by coughing. 
L. W. M.D. 


de 


Arteriovenous Fistula of the Lung: Report of a 
Patient Cured by Pneumonectomy. John C. Jones 
and William P. Thompson. J. Thoracic Surg. 13: 
357-371, October 1944. 

The authors present a detailed report of a case of 
arteriovenous fistula of the right lung cured by pneu- 
monectomy. This is believed to be only the sixth ex- 
ample of this condition to be reported and the third in 
which operation was successful. 

The patient was a woman of 24, cyanotic from birth 
and with clubbing of the fingers progressive between 
the ages of nine and sixteen and stationary thereafter. 
A year and a half before she was seen by the authors, 
an intrathoracic mass was discovered by roentgenog- 
raphy, and radiation therapy was given without effect. 

Examination revealed a polycythemia, presumably 
secondary, and a loud rough murmur over the intra- 
thoracic mass. The latter was demonstrable in roent- 
genograms (including planigrams) as a multilobulated 
tumor at the base of the right lung, resting on the 
diaphragm. Superiorly the mass was continuous with 
large vessels coming from the upper part of the right 
hilus, believed to be dilated branches of the right pul- 
monary artery. The tumor appeared to pulsate. 
The heart was normal. A diagnosis of arteriovenous 
aneurysm of the lung was made. A pneumothorax 
was instituted in an attempt to collapse the dilated 
vessels but proved of no value. At operation, local 
removal of the aneurysmal mass did not seem feasible 
and a pneumonectomy was done with excellent results. 

On the basis of the cases observed up to the present 
time, the authors state that arteriovenous fistula of the 
lung produces a syndrome characterized by cyanosis, 
clubbing of fingers and toes, symptomatic polycythe- 
mia, and symptoms of anoxemia, usually in a young 
patient with an obscure lung tumor and a normal heart. 
A continuous murmur may be heard over the tumor. 

O. Pererson, M.D. 


Intrathoracic Hodgkin’s Disease. Sidney E. Wolpaw, 
Charles $. Higley, and Harry Hauser. Am. J. Roent- 
genol. 52: 374-387, October 1944. 

A series of histologically proved cases of Hodgkin's 
disease was studied from the standpoint of intrathoracic 
involvement and with particular reference to those 
types of involvement that might be confused with 
other pulmonary or mediastinal disease. Thirty-five 
in this series of 55 proved cases showed intrathoracic 
lesions. These are divided into five groups: 

I. Mediastinal Type. Mediastinal involvement 
Was the most common, 50 per cent of the cases falling 
ito this category. The roentgen manifestations, 
which are those of lymph node enlargement, vary with 
the site and extent of the disease. They are not 
pathognomonic and may be mimicked by other condi- 
tions, so that final diagnosis depends upon biopsy of 
peripheral nodes or other accessible material. 


ABSTRACTS OF CURRENT LITERATURE 605 


II. Parenchymal Type. Involvement of the lung 
parenchyma occurred in 40 per cent of the cases and 
the roentgen changes varied widely. In some the 
pulmonary infiltrates resulted from direct extension 
from the mediastinal nodes, occurring as a solid growth 
into the lung, producing the picture of a massive tumor. 
In others infiltration extended along the peribronchial 
and perivascular lymphatics, producing linear or feath- 
ery infiltrations ontheroentgenogram. Granulomatous 
consolidation resembling pneumonia was occasionally 
seen. A less frequent manifestation was the develop- 
ment of circumscribed nodules closely simulating the 
appearance of pulmonary metastases. Other parenchy- 
mal changes occasionally observed were atelectasis and 
cavitation. 

III. Pleural Type. Pleural involvement was fre- 
quent, occurring as nodular or infiltrating masses on 
the pleural surface. These lesions may produce mas- 
sive and persistent effusions, usually serous in nature. 

IV. Osseous Type. The bones of the thorax may be 
involved by direct extension of the disease from the 
mediastinum, lungs, or pleura, and occasionally pri- 
mary osseous lesions are seen. 

V. Cardiac Type. The heart is rarely affected ex- 
cept by direct extension from adjacent structures. 
If it is involved, objective evidence consists of changes 
in rhythm, size and shape, and evidences of myocardial 
insufficiency. 

Twenty-three of the 35 cases were treated by roent- 
gen irradiation, 17 showing a favorable response after 
adequate treatment. 

Fifteen case histories illustrating the various types of 
involvement are included, with numerous illustrations. 

L. W. M.D. 


Intrathoracic Mediastinal Lipoma. Thomas B. 
Wiper and Joseph M. Miller. Am. J. Surg. 66: 90-96, 
October 1944. 

A case of a completely intrathoracic mediastinal 
lipoma in a 46-year-old white soldier is reported. The 
patient was admitted to the hospital complaining of 
dyspnea and palpitation on exertion. He had gained 
35 pounds in weight in the previous two years. Ex- 
amination of the chest revealed flatness of the left base 
with absent fremitus and decreased breath sounds 
which angled off into the left axilla, suggesting a pleural 
or pericardial effusion. 

A roentgenogram of the chest revealed a large soft- 
tissue mass occupying the lower half of the left lung 
field and displacing the heart and mediastinum to the 
right. Fluoroscopy showed a heart of normal size and 
slight displacement of the esophagus toward the right. 
A small amount of cither obstructive or compressive 
atelectasis of the lower portion of the left lung was 
thought to be present. Gastro-intestinal studies were 
negative. No fluid was obtained on attempted aspira- 
tion of the left pleural cavity. A postero-anterior 
chest film, with the patient in an exaggerated Trendel- 
enburg position, showed the mass in the left medias- 
tinum to ‘flow cephalad;” films with the patient in 
the upright position showed the mass to ‘‘flow caud- 
ally.” Roentgen studies after the introduction of 300 
c.c. of air into the left pleural space failed to reveal 
shifting fluid levels. An anteroposterior view with the 
patient on his right side clearly outlined the costo- 
phrenic sinus on the left with a small cushion of air, 
showing in the contrast film adjacent lung tissue with 
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the superposition of the smoothly curved border of the 
mass, both the lung and the mass itself having been 
separated from the parietal pleura by the intervening 
air, demonstrating the extrapleural and extrapulmo- 
nary situation of the tumor. 

The roentgen studies described above, lipiodol filling 
of the left bronchial tree, bronchoscopy, and other 
diagnostic procedures revealed but one definite finding 
—an extrapulmonary mass, extrapleural and quite 
large in size, impinging upon the bronchus of the left 
lower lobe, compressing the lower portion of the left 
wall of the trachea, and producing a moderate degree 
of atelectasis of the lower left lung. The size of the 
tumor and the evident good health of the patient mili- 
tated against a diagnosis of a malignant growth. The 
anterior position in the chest tended to rule out the 
commoner types of tumor in the posterior mediastinum. 
Operation revealed a completely intrathoracic 
mediastinal lipoma. This was extirpated and, after 
some postoperative complications, the patient made 
an excellent recovery. 


Parasternal Diaphragmatic Hernia. Max Ritvo 
and O. S. Peterson, Jr. Am. J. Roentgenol. 52: 399- 
405, October 1944. 

Parasternal diaphragmatic hernia may result from a 
failure of fusion of the sternal and costal portions of 
the diaphragm, the so-called foramen of Morgagni. 
Even under normal conditions, Larrey’s spaces, which 
correspond anatomically with the foramen of Mor- 
gagni, form congenitally weak areas in the diaphragm 
which may predispose to herniation since deficiencies 
in the diaphragmatic musculature are normally present 
in these areas. The incidence of parasternal hernias 
is low and they are among the least frequently diagnosed 
hernias. Morton, in 1939 (Surg., Gynec. & Obst. 68: 
257, 1939), was able to find only 120 reported cases. 

Roentgen study of the chest reveals a sharply rounded 
shadow in the anterior lower lung field adjacent to the 
right heart border. Such a shadow requires that para- 
sternal hernia be considered the diagnosis until proved 
otherwise. The density may be uniform if the hernia 
contains only omentum or fluid-filled gut. If the 
colon lies within the sac, gas-filled haustrations may be 
visible. Barium meal and enema studies are of utmost 
importance in diagnosis. If omentum only is present 
in the hernia, there are varying degrees of upward and 
medialward displacement of the right side of the colon. 
When a loop of the colon is in the hernia, barium filling 
will lead to the correct diagnosis. 

Roentgenograms are reproduced illustrating two 
cases, details of which are given in the legends. 
L. W. M.D. 


THE DIGESTIVE SYSTEM 


Roentgenographic Appearance of the Esophagus in 
Normal Infants. Harry Bakwin, Eleanor Galenson, 
and Bernard E. LeVine. Am. J. Dis. Child. 68: 243 
247, October 1944. 

The esophagus was studied with the aid of a barium- 
acacia mixture in 32 infants ranging in age from three 
weeks to twenty-two months. In all but 4 patients 
examination was made in the supine position. 

Fluoroscopically, the mixture descended the esopha 
gus rapidly in a narrow column, immediately entering 
the stomach. As the feeding continued, the cardiac 
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orifice would open and close intermittently, Stas 
was then noted, most often in the distal third de 
esophagus, with occasional pooling in the Proximal ns 
well as the distal third and at times persistent fillin; 
of the entire organ. Accumulation of bariym a 
duced temporary distention of the esophagus, and sey. 
eral instances of tortuosity were seen. Regurgitatio, 
of barium and gas bubbles occurred for a considerabi: 
time following the feeding and ranged from partial i. 
complete filling of the esophagus to expectoration, _ 
The roentgen illustrations adequately demonstra, 
the smooth-walled contours of the esophagus and th. 

various phases of filling described. 
LESTER M. J. FREEDMAN, MD. 


Gastric Carcinoma: Observations on Peptic Ulcer. 
tion and Healing. Walter Lincoln Palmer and Eleano, 
M. Humphreys. Gastroenterology 3: 257-272, Octo. 
ber 1944. 

Ulceration with clinical and pathologic evidence of 
healing is seen not infrequently in epithelial neoplasms 
The process is of particular interest in the stomach be. 
cause of two problems: first, the difficulty of clinical 
roentgenologic, gastroscopic, and even pathologic dif. 
ferentiation between a benign and malignant ulcer 
and second, the possibility of neoplastic changes jn 
benign ulcer. Nowhere else in the body is the situa. 
tion exactly the same because, with few exceptions, 
tumor tissue is exposed to peptic ulceration only in the 
stomach. 

Four cases are presented, which emphasize the role 
of peptic digestion in ulceration in pre-existent car- 
cinoma and afford additional evidence of the degree of 
healing, clinical and pathologic, to be found in such 
lesions under certain conditions. In none of these cases 
was there definite clinical evidence of pre-existing be- 
nign ulcer. In all of them the duration and the history 
were compatible with a primary ulcerating neoplasm 
gastroscopic evidence of neoplastic infiltration was 
found in all at the first examination. Pathologically 
two of the lesions presented in many respects the 
classical characteristics of a benign ulcer, such as com- 
plete destruction of an area of muscle corresponding in 
size roughly to the floor of the ulcer and the presence 
of a large area of dense fibrous and granulation tissue 
covered by a necrotic layer. Roentgenograms for 4 
cases are reproduced, showing a remarkable decrease 
in the size of the crater with the healing process, with 
subsequent increase and recurrence of symptoms. 

The authors conclude that certain ulcerating gastric 
carcinomas may present the architecture characteristic 
of peptic ulcer. This typical structure is attributed 
to peptic digestion of the carcinoma and adjacent 
tissue. In such ulcers there may be marked or even 
complete repair of the tissue defect. The scar of the 
uleer may be covered by neoplastic mucosa or by 4 
layer of epithelium perfectly normal in appearance. 


Varied Clinical Manifestations of Lymphosarcoma 
of the Stomach. Henry A. Rafsky, Harry Katz, and 
Charles Krieger. Gastroenterology 3: 297-305, 
October 1944. 

Eleven cases of proved lymphosarcoma of the stom- 
ach and one probable case are presented. All of the 
paticnts came to operation. Their ages ranged from 
19 to 80 years. Seven were males. 

There was no characteristic history indicating the 
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presence of the growth. Six patients had symptoms 
simulating peptic ulcer and even showed temporary 
improvement on an ulcer regime, but continued to 
jose weight. Physical examination in most of the 
patients was not diagnostic. In 4 cases, an abdominal 
tumor was palpable. Roentgenography resulted in a 
definite diagnosis of lymphosarcoma in 4 patients and of 
possible neoplasm in 6 patients. In 2 cases, not ex- 
amined by the authors, a roentgen diagnosis of gastric 


ulcer was made. 


Interstitial Ventral Hernia Involving the Small In- 
testine. Case Report. William Gray and Moris 
Horwitz. Am. J. Surg. 66: 134-135, October 1944. 

Although over 500 cases of interstitial hernia of the 
inguinal region have been reported, a review of the 
American literature failed to reveal any cases of ventral 
hernia of the interstitial type. Such a case in a 64- 
year-old colored woman is presented. The patient 
complained of attacks of dull, gripping abdominal pain 
starting on the right side and spreading over the entire 
abdomen, with associated nausea. Twenty-two years 
previously an abdominal laparotomy had been per- 
formed and a ruptured peptic ulcer successfully re- 
paired. The patient now noticed that a “hard lump” 
developed near the old right rectus scar in association 
with the attacks. Ordinarily, these attacks occurred 
about once or twice a month and lasted from two to 
three days. 

Examination of the abddmen showed a sausage- 
shaped, soft mass on the right side, extending from the 
right iliac crest to the right costal arch. The mass was 
fixed and moderately tender. A palpable defect in the 
lower part of the right rectus scar suggested the pos- 
sibility of a ventral hernia. 

X-ray examinations of the gallbladder and kidneys 
werenormal. Barium meal studies of the upper gastro- 
intestinal tract showed no pathological condition 
involving the stomach or duodenum, but it was noted 
that a few loops of the small bowel apparently lay on 
the outside of the abdominal wall. Small-intestinal 
studies, with films taken three hours following a barium 
meal, resulted in the diagnosis of interstitial hernia 
involving the small bowel, for loops of barium-filled 
small bowel were clearly seen to lie between an appar- 
ent split in the muscle sheaths of the right lateral 
abdominal wall. No obstruction was noted. A bar- 
ium enema revealed no intrinsic abnormalities in- 
volving the colon. Operation confirmed the roentgen 


diagnosis. 


Diagnosis of Fibrocystic Disease of the Pancreas. 
Based upon Twenty-Six Proved Cases. H. F. Philips- 
born, Jr., G. Lawrence, and K. C. Lewis. J. Pediat. 
25: 284-298, October 1944. 

Fibrocystic disease is the clinical manifestation of 
extensive pancreatic cystic fibrosis. The findings in 
26 cases studied at necropsy are presented. 

Unlike celiac disease, which first becomes apparent 
during childhood, fibrocystic disease has its inception 
in infancy. Ordinarily it manifests itself in one of 
three forms: (a) primarily in respiratory difficulty; 
(b) primarily in gastro-intestinal disturbances; (c¢) 
ta combination of respiratory and intestinal difficul- 
ues. The patient is usually under one year of age and 
often emaciated. The extremities are spindle-like; 
the abdomen protuberant. The chest is frequently 
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hyperresonant and the area of cardiac dullness dimin- 
ished. Auscultation may reveal reduced alveolar air 
exchanges, with showers of fine moist and sticky 
rales throughout the chest. Roentgenography has 
been valuable in diagnosing pulmonary involvement. 
In far advanced cases with physical findings of em- 
physema and atelectasis, roentgenograms have often 
revealed a mottled shadow about the heart accom- 
panied by less dense mottling throughout both lung 
fields. This picture is considered compatible with 
multiple lung abscesses, probably of Staphylococcus 
aureus origin. 

There is a considerable reduction of pancreatic en- 
zymes in the intestinal lumen. Stools are not neces- 
sarily ‘‘characteristic’’ but vary in different individ- 
uals and even in the same individual; at one time 
they may be foul, greasy, and loose; at another time, 
scybalous, brown, and odorless. The vitamin A curves 
in patients with fibrocystic disease have been flattened 
and at all times under 30 units. This, like the hypo- 
cholesterolemia, may be only a reflection of poor fat 
absorption. An elevation in the vitamin A absorp- 
tion is in direct proportion to the increased intestinal 
motility. 

Treatment of children with fibrocystic disease should 
be directed toward the pulmonary and gastro-intestinal 
complications. Bronchoscopic aspirations, postural 
drainage, vaccines, the sulfonamides, and penicillin are 
without benefit once pulmonary abscesses have de- 
veloped. The gastro-intestinal disturbances have been 
managed by diets high in protein and low in fats. 
Pancreatic extracts have been administered orally be- 
fore feedings. Parenteral vitamin A has been given in 
doses as large as 50,000 units triweekly. This regime in 
a few instances has produced a favorable response. 


THE SKELETAL SYSTEM 


Acute Manifestations of Yaws of Bone and Joint. 
Arthur J. Helfet. J. Bone & Joint Surg. 26: 672- 
681, October 1944. 

Yaws is the most common disease of bones and joints 
in the tropics. While its manifestations are similar to 
those of syphilis, the author, after eighteen months of 
observation in West Africa, believes that certain fea- 
tures occur, if not solely, at least more constantly in 
yaws, thus permitting its differentiation. 

Syphilis tends to attack bones and joints slowly and 
silently. A syphilitic gumma of a joint surface may not 
cause even muscle spasm or limitation of motion, but 
in yaws a juxta-articular lesion may simulate arthritis, 
with joint pain, tenderness, swelling, muscle spasm, 
and limitation of motion. In the long bones the disease 
may resemble a septic osteomyelitis, with pain, tender- 
ness, swelling, and fever of a mild degree. The onset 
may follow trauma and be accompanied by fever with 
widespread rheumatic pains. 

The tibia, lower end of the femur, inner end of the 
clavicle, and the lower end of the humerus are the sites 
of election, but other bones may also be attacked. 
Palmar and plantar skin lesions are rarely present when 
bone is involved, and the bone lesion seldom ulcerates 
through the skin. 

The radiographic picture resembles syphilis, showing 
an increase in the diameter of the bone, greatly in- 
creased density, and one or several “‘punched-out” 


areas. The acute lesion often shows subperiosteal 


necrosis of the cortex, with raised periosteum and dep- 
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osition of new bone. The appearance may suggest 
an osteogenic sarcoma or Ewing’s tumor. The roent- 
genographic picture may change rapidly. 

Pathologically the lesion consists of myxomatous- 
appearing tissue. Where the calcified periosteal layer 
is raised, it is separated from the bone by a substance 
of gelatinous appearance. The microscopic section 
resembles syphilis with round-cell infiltration, many 
plasma cells, and perivascular cuffing, but there is 
little endothelial reaction in the blood vessels. 

The tendons frequently show ganglia of the same 
type of tissue that is present in the bone lesions. The 
joints may show similar growths on the synovia, which 
are painless and do not seem to attack the cartilage. 

The response to arsenicals is dramatic, with roent- 
gen evidence of consolidation in about six weeks. 

Reproductions of photographs and roentgenograms 
are included. Joun B. McANeEny, M.D. 


Chronic Sclerosing Osteitis (Sclerosing Non-Sup- 
purative Osteomyelitis of Garré). The Differential 
Diagnosis from Syphilitic Lesions of Bone, Sclerosing 
Osteogenic Sarcoma, Paget’s Disease of Bone (Ostei- 
tis Deformans), Subperiosteal Ossifying Hematoma, 
Osteitis Fibrosa Cystica, Hemangio-Endothelioma 
(Ewing’s Sarcoma, Endotheliomyeloma), and Meta- 
‘static Carcinoma. Henry W. Meyerding. S. Clin. 
North America 24: 762-779, August 1944. 

Chronic sclerosing osteitis is recognized as a form of 
osteomyelitis. Clinically it is characterized by persist- 
ent sharp pain and enlargement of bone. Roentgeno- 
logically it shows dense sclerosis usually occurring in 
the shaft of the tibia or the femur. The roentgenologist 
and the orthopedic surgeon experienced in diseases of 
bone usually are able to make a diagnosis from the 
clinical and roentgen findings. When doubt as to the 
true nature of the lesion exists, biopsy and a roentgeno- 
gram of the thorax (the latter to rule out possible malig- 
nant metastases) are indicated. 

The differentiation of chronic sclerosing osteitis 
from syphilitic lesions of bone, sclerosing osteogenic 
sarcoma, Paget's disease of bone (osteitis deformans), 
subperiosteal ossifying hematoma, osteitis fibrosa cys- 
tica, hemangio-endothelioma (Ewing’s sarcoma, endo- 
theliomyeloma), and metastatic carcinoma is discussed. 
A case of each of the various conditions is reported and 
illustrated with roentgenograms. 


Simple Roentgenographic Method for the Measure- 
ment of Bone Length. A Modification of Millwee’s 
Method of Slit Scanography. Gerald G. Gill. J. 
Bone & Joint Surg. 26: 767-769, October 1944. 

In order to measure the length of bones accurately, 
the author has applied a modification of Millwee’s 
slit scanography. The equipment includes a lead plate 
with a 2-mm. slit across it, that will fit the cone slot 
in the ordinary radiographic tube holder. A rope is 
tied to the movable tube stand and through a pulley. 
A weight is fastened to the other end. The fall of the 
weight moves the tube stand at an accelerated rate, 
so that with a constant exposure the thicker part of 
the bone should be radiographed first and progression 
made toward the thinner portion. By variation of the 
radiographic factors, films of good quality can be ob- 
tained, and the length of bones can be accurately deter- 
mined. There is, however, slight distortion of their 
transverse axes. Joun B. McANEny, M.D. 
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Collapse of Intervertebral Disc Following Spina! 
Puncture: Report of Two Cases. F. Harold Do 
U.S. Nav. M. Bull. 43: 666-673, October 1944 

Two cases showing clinical and radiologic evidence of 
collapse of the intervertebral disk between L 3 and L 
following spinal anesthesia are described. The theoreti 
cal explanation of such an accident is that the spinal 
puncture needle is inserted to one side of the midline 
so that it reflects the dura rather than penetrating jt 
The needle is then forced forward through the annyjy 
fibrosus lateral to its reinforcement by the posterio, 
longitudinal ligament. Since no spinal fluid is obtaines 
the maneuver may be repeated several times With 
multiple punctures of the annulus. The nuclear ma. 
terial may escape immediately or the disk may be y 
injured that it later degenerates and collapses, The 
author’s cases illustrate both possibilities. 

To prevent such accidents, it is suggested that 
sharp, fine-caliber, short-bevel needle be used and tha: 
it be angulated cephalad on insertion so that, if jt 
inserted too deeply, it will strike the body of the supe- 
rior vertebra rather than the intervertebral space. 

BERNARD S. KALayyjian, M_D. 


Wning 


Triphalangeal Bifid Thumb: Report of Six Cases, 
Paul W. Lapidus and Frank P. Guidotti. Arch, Surg 
49: 228-234, October 1944. 

The authors report six cases of bifid triphalangeal 
thumb of varying degrees of development, in two in- 
stances hereditary. It is their belief that the extra 
phalanx represents an abortive stage of polydactyly, or 
longitudinal splitting of the segment, with assimilation 
of the extra digit as a single segment of phalanx, rather 
than a reversion. A schematic system of the various 
stages from normal to complete longitudinal splitting is 
presented in the form of a diagram. Photographs and 
roentgenograms illustrating the six case reports are 
supplemented by others showing various degrees of 
bifidism of the digital rays of the extremities. Among 
these is an interesting film of the feet showing complet 
splitting of the left second, third, and fourth segments, 
with the result that the foot had eight complete toes 
and metatarsals. Lewis G. Jacoss, M.D. 


Causes of Failure in the Treatment of Congenital 
Dislocation of the Hip. Ignacio Ponseti. J. Bone & 
Joint Surg. 26: 775-792, October 1944. 

Several types of congenital hip dislocation occur: 
(1) embryonic dislocation, in which the head develops 
outside of the acetabulum; (2) fetal dislocation occur- 
ring during the fetal period; (3) natal dislocation, 
originating during delivery; (4) postnatal dislocation, 
the most common type, due probably to some con- 
genital dysplastic condition; (5) subluxation, with 4 
shallow acetabulum and upward displacement of the 
femoral head but without complete dislocation. The 
author has used a slightly simpler classification, group- 
ing his cases, 129 in number, merely as prenatal, post- 
natal, and doubtful. 

Determination of the type of dislocation is of im- 
portance for both prognosis and treatment, and for 
this purpose an adequate x-ray examination is of the 
first importance. In interpretation of the roentget 
films it is to be borne in mind that at birth the acetab- 

ulum is mostly cartilage. Normally its roof is repre 
sented by a dense, slightly concave line, which is the 
lower border of the ossification center of the ilium 
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After the first year, a lighter line appears near the roof, 
representing the spread of ossification through the 
anterior or posterior acetabular wall. 

In prenatal dislocations, since the head of the femur 
does not develop in the acetabulum, the acetabular 
roof is not concave but is flat or convex, and the lighter 
shadows representing the anterior and posterior walls 
fail to appear at the end of the first year. The ossi- 
fication center for the femoral head appears late. A 
secondary acetabulum is usually well developed after 
the age of one year, located above the normal one and 
having no connection with it. Twelve of the author’s 
cases were of the prenatal type. 

Postnatal dislocation occurred in 87 of the author’s 
cases. In this group a predislocation stage is usually 
present at birth, consisting in obliquity of the ace- 
tabular roof, delay in appearance of the nucleus of the 
femoral head, and ectopy of the femoral epiphysis. 
During this stage the head is still in the acetabulum 
and may develop normally. Dislocation, if it occurs, 
takes place slowly and progressively during the entire 
first year, being well established when the patient be- 
ginstowalk. The head of the femur slides progressively 
upward and backward over the surface of the ace- 
tabular roof and over the lateral aspect of the iliac wing. 
In posterior dislocations the roentgenogram shows what 
the author calls ‘‘bilabiation,’’ which appears on the 
film as an opening of the lateral margin of the ossified 
acetabular roof for the passage of the femoral head. 
In anterior and upward dislocations this sign may be 
absent. In some instances the head of the femur does 
not pass above the level of the labrum glenoidale, in 
which case only a subluxation occurs. With complete 
dislocation a secondary acetabulum develops as an 
upward prolongation of the primary acetabulum. 

Tae so-called U-shaped shadow formed by the inner 
and outer surfaces of the medial wall of the acetabulum 
below the Y cartilage is widened in postnatal disloca- 
tions and absent in prenatal dislocations. 

Twenty-nine of the author’s cases were classified as 
doubtful, i.c., they could not be placed with certainty 
in either the prenatal or postnatal group. In these 
cases the secondary acetabulum was usually well formed 
and completely separated from the primary acetabulum, 
while the bilabiation sign was absent. 

The significance of the classification of congenital 
dislocations of the hip is obvious from the results in 
this series. In none of the 17 cases of prenatal dis- 
location treated was a normal hip obtained, from which 
it may be concluded that such dislocations should not 
be reduced unless the patient is seen during the first 
months of life. If these cases are left alone a secondary 
acetabulum will develop which will provide a good 
functional result. In the postnatal and doubtful cases 
reduction is indicated. The chief causes of failure in 
these cases, as determined in this series, were epiphys- 
itis of the femoral head, a tendency to subluxation at 
the beginning of walking exercises, and osteosclerosis 
of the acetabular roof. Modifications of treatment to 
insure better results are outlined. 

Joun B. McAneny, M.D. 


Degenerative Calcification in Articular Cartilage of 
the Knee. Paul H. Harmon. J. Bone & Joint Surg. 
26: 838-840, October 1944. 

Two cases of calcification of the articular cartilage 
of the knee joint are reported. 
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The first patient was a 75-year-old man who fell, 
injuring his left leg. A roentgenogram of the knee 
showed a narrow intra-articular zone of calcification 
which followed the contour of the articular cortex of 
the femoral condyles into the recesses of the joint. 
Death occurred from a urinary tract infection, and 
sections from the knee joint showed diffuse calcification 
of the articular cartilage. The menisci were only 
slightly calcified. 

The second patient, a man of 55, was examined for 
an acute attack of gout, when the articular calcification 
was incidentally discovered. Linear zones of calci- 
fication were demonstrable in both knees and both 
wrists. Re-examination after two years showed ex- 
tension of the calcifying process. 

This condition is to be distinguished from calci- 
fication of the menisci, which is believed to be more 
common. Joun B. McAneny, M.D. 


Congenital Talonavicular Synostosis. Harold B. 
Boyd. J. Bone & Joint Surg. 26: 682-686, October 
1944. 

This is a report of 4 cases of congenital talonavicular 
synostosis, which is rather rare but probably of little 
clinical importance in itself. However, there is usually 
an enlargement at the distal end of the navicular on 
the medial aspect of the foot, which may interfere 
with the fit of a shoe and become painful. The pro- 
jection can be removed without difficulty and with re- 
sulting comfort to the patient. 

The author refers to the review of this subject by 
O'Donoghue and Sell (J. Bone & Joint Surg. 25: 925, 
1943. Abst. in Radiology 42: 517, 1944). 

Joun B. McAneny, M.D. 


Osteoid Osteoma of Mid-Shaft Region of Femur. 
Case Report. Paul H. Harmon. Am. J. Surg. 66: 
128-131, October 1944. 

A case of osteoid osteoma, a non-suppurative, local- 
ized benign tumor process composed of osteoid tissue 
occurring in bones, is described. A 99-year-old girl 
had experienced intermittent pain in the mid-portion of 
the right thigh for ten months. Examination showed no 
positive findings except a fusiform enlargement, defi- 
nitely palpable, at this site. X-ray studies revealed an 
area of sclerosis, which appeared as a thickening of the 
cortical shadow encroaching upon the marrow space. 
In the center of this thickened sclerotic area in the bone 
was a radiolucent area approximately 2 cm. in diameter. 
The roentgen diagnosis was ‘‘infection with abscess 
formation.’’ Curettage was performed and several 
drill holes were placed through the neighboring reactive 
bone. The patient made an uneventful recovery and 
had remained normal for eighteen months following the 
operation. This case represents the most characteristic 
site of occurrence of osteoid osteoma, i.¢., in the mid- 
shaft region of a long bone. 


Radiographic Examination of the Ankle Joint Includ- 
ing Arthrography. F. R. Berridge and J. G. Bonnin. 
Surg., Gynec. & Obst. 79: 383-389, October 1944. 

Certain groups of ankle joint injuries require special 
forms of examination to demonstrate damage to the 
ligaments. The authors employ, in addition to the usual 
views: (1) plain radiography in a standard position of 
both the injured and opposite sides, for comparison; 
(2) roentgenography under strain, /.¢., in the so-called 
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with comparable examination 


“‘position of deformity,’ 
of the opposite ankle; (3) arthrography with a contrast 
medium injected into the ankle joint. 

Four positions are recommended for roentgenographic 
study of the ankle, to be used according to indications 
in the individual case: (1) anteroposterior, with 10 de- 


grees internal rotation; (2) anteroposterior, with 30 
degrees internal rotation, obtained by use of a wooden 
prism, the head of the first metatarsal and the medial 
malleolus resting against the prism, with the foot in 
dorsiflexion; (3) lateral, through both malleoli; (4) 
lateral with rotation to throw the fibula behind the 
tibia. For the anteroposterior views the knee should 
always be in a true anteroposterior position. 

The second of the positions listed above, in 30 de- 
grees inversion, is the best to show diastasis of the tibio- 
fibular syndesmosis. This is supplemented by films 
with the foot externally rotated and dorsiflexed and, 
in some instances, by arthrography. The authors do 
not agree with the view held by some that a clear space 
between the tibia and fibula is indicative of diastasis. 
They have on several occasions seen such a space at the 
syndesmosis on either side and attribute it to a shallow 
tibiofibular groove. 

Radiography under strain has proved the most useful 
method of investigation. It is carried out with the 
patient under pentothal anesthesia. Since 5 per cent of 
normal people show relaxation of the fibular collateral 
ligament, allowing rotation of the talus on inversion of 
the foot, comparable films of both ankles are necessary 
when the position of inversion is used. Views under 
strain are made as follows: (1) inversion, to show 
rotation of the talus, which may range from 5 to over 
45 degrees depending on which ligaments are torn; (2) 
eversion to show rupture of the deltoid ligament, which 
results in rotation of the talus in ranges from 10 to 45 
degrees depending on the completeness of the lesion; 
(3) lateral view in plantar flexion, which shows separa- 
tion of the talus and tibia if both collateral ligaments 
are torn; (4) anteroposterior projection in 30 degrees 
inversion with external rotation of the foot, to distin- 
guish between sprains and complete ligamentous rup- 
ture. 

For arthrography the authors use 3 to 6 c.c. of dio- 
done, such as is used in intravenous urography, inject- 
ing it while the patient is still under the anesthetic 
used for the strain views. The injection is made an- 
teriorly if possible and the joint manipulated to diffuse 
the medium through the cavity. The usefulness of this 
technic is limited, but it will demonstrate partial dias- 
tasis which the other methods fail to show and it can 
be used to distinguish between old and recent lesions. 

J. L. Boyer, M.D. 


Fractures about the Elbow in Children. Harold B. 
Boyd and A. Ralph Altenberg. Arch. Surg. 49: 213- 
222, October 1944. 

Supracondylar fractures are the most common frac- 
tures about the elbow in children. They constituted 
about 65 per cent of the authors’ series of 713 elbow 
fractures in patients under twelve years. Even this is 
considered too low a percentage, as many cases of this 
type are not hospitalized. The diagnosis can usually 
be made clinically but should be confirmed roentgeno 
graphically, in order to rule out condylar fractures, 
which demand a different form of treatment. Supra- 
condylar fractures can usually be successfully treated 
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by closed manipulation. The actual fracture jg ofter 
less serious than the concomitant damage to nerves 
and blood vessels. Volkmann’s contracture is a Serioys 
complication, which should be prevented by carefy 
observation of the circulation at frequent intervals 
with release of any constriction. e 

Condylar fractures are fairly common, Constituting 
25 per cent of this series. They should be treated by 
immediate open reduction and internal fixation, If 
this is not done, an overgrowth of the uninjured con. 
dyle produces, later in life, either a valgus or van 
deformity, a so-called traumatic arthrosis. 

Fractures of the neck of the radius in children (5% of 
this series) should be treated conservatively if the hea 
of the radius is in good position; by operative reductioy 
if the position is bad. The radial head should never jy 
removed in a child. 

Fracture of the ulna with concomitant dislocation of 
the radial head (.\Vonteggia fracture) constituted 2 pe: 
cent of this series; in all fractures of the ulna roem. 
genographic study of the elbow should be made to ruk 
out this type of injury. In most instances the ulnar 
angulation can be neglected, as subsequent growth will 
smooth it out, but accurate reduction of the radial 
head is important and can usually be secured by closed 
manipulation. If the dislocation recurs, operative te. 
pair with a fascial loop is indicated, and in this cas 
internal fixation of the ulna is indicated. 

Fractures of the olecranon (1.5 per cent) and 7-fracture 
of the lower humerus (0.8 per cent) are rare in children 
they usually require open reduction. 

Lewis G. Jacoss, M.D. 


Fatigue-Stress Fractures, Diverse Anatomic Loca- 
tion and Similarity to Malignant Lesions. J. Gershon. 
Cohen and Robert E. Doran. U.S. Nav. M. Bull 
43: 674-684, October 1944. 

The authors prefer the name ‘‘fatigue-stress fracture” 
for those fractures which follow repeated minor trav- 
matization or over-stressing as in marching. They 
believe the fractures are similar to those which occur 
in metals following exhaustion from overloading. The 
fractures occur far more commonly in the metatarsals 
than in other bones. Of the metatarsals, the longer 
second and third often bear an unusual proportion of 
the stress and are most commonly fractured. Other 
bones occasionally involved are the tibia, femur, fibula, 
calcaneus, pelvic bones, humerus, ulna, and _ spine 
The ribs may show similar fractures when cough is 
present. These fractures occur most commonly, but 
not invariably, during young adult life. 

The extent of fragment separation depends upon the 
amount of muscle pull. The authors grade the frae- 
tures on the degree of distraction of the fragments 
Their grade I fractures correspond to what has pre- 
viously been described as a ‘“‘march fracture” of the 
ordinary type. Grades II and III occur under similar 
circumstances but show many of the characteristics of 
routine traumatic fractures with immediate production 
of symptoms and demonstrable fracture lines. 

These fractures must be differentiated from spon 
tancous pathological fractures. Pathologic fractures 
are usually not related to exercise, are often painless, 
show a clear broad fracture line and little early callus 
formation, are frequently multiple, are surrounded by 
diseased bone, are not limited to weight-bearing bones, 
aud are likely to be associated with systemic disease. 
Fatigue-stress fractures oceur with pain during of 
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following exercise; callus formation is a prominent 
characteristic; the fracture line is often ill-defined; 
the fractures are usually single and involve weight- 


ing bones in healthy persons. 
BERNARD S. M.D. 


March Fracture. A Report of 307 Cases and a New 
Method of Treatment. Abraham Bernstein and 
Joseph R. Stone. J. Bone & Joint Surg. 26: 743-750, 
October 1944. 

This contribution is noteworthy because of the 
method of treatment that is offered. It consists in the 
insertion of a metal strip, 1/8 inch thick, 1/2 to 5/8inch 
wide, and 6 inches long, beneath the sole of the shoe. 
The strip is countersunk in the leather and held in 
place by rivets. A few days are required for the pa- 
tient to become accustomed to wearing the rigid-soled 
shoe, but he is soon able to carry on without difficulty, 
and soldiers can return to their severe training. 

The advantage of this treatment is the continued 
use of the foot. Physiotherapy and hospitalization are 
After about eight weeks the patient is 


unnecessary . 
Joun B. McAneny, M.D. 


fully recovered. 


March Fracture. Statistical Study of 47 Patients. 
Darrell G. Leavitt and Harry W. Woodward. J. Bone 
& Joint Surg. 26: 733-742, October 1944. 

This is a detailed statistical study of 47 march frac- 
tures, showing that the most likely cause is too rapid 
advance to peak military training before the feet have 
had sufficient time to become accustomed to the strain. 
Treatment consists in complete rest for two weeks, 
after which a plaster cast is applied. Physiotherapy 
follows and weight-bearing is not permitted until 
soreness has disappeared. Joun B. McANENy, M.D. 


Insufficiency Fracture of the Calcaneus Similar to 
March Fracture of the Metatarsal. Clarence W. 
Hullinger. J. Bone & Joint Surg. 26: 751-757, Octo- 
ber 1944. 

The author reports 53 cases of insufficiency fracture 
of the calcaneus, in some instances bilateral. These 
fractures occurred in soldiers in rigid training, most 
frequently after a cross-country run. 

The patient complains of gradually increasing pain in 
one or both heels for a week or two. Examination 
shows swelling over the medial and lateral surfaces of 
the calcaneus, frequently obliterating the malleoli. 
The swelling disappears after one or two weeks’ rest 
in bed but may recur. Walking is painful, but less so 
when done on the toes. There is tenderness on pres- 
sure over the calcaneus. 

Roentgenograms fail to show the fracture until the 
fifth to eighth week, when an irregular sclerotic line of 
callus a few millimeters wide is seen extending in- 
completely through the bone, transverse to the long 
axis, indicating healing. The diagnosis is made on the 
clinical findings, since the x-ray evidence is so long 
delayed. Joun B. McAneny, M.D. 


GYNECOLOGY AND OBSTETRICS 


_An Antepartum Study of Fetal Polarity and Rota- 
tion. Abner I. Weisman. Am. J. Obst. & Gynec. 48: 
550-552, October 1944. 

This author presents a review of radiographic ante- 
partum studies of 100 unselected primiparous women. 
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Roentgenograms of the fetus were taken as early as 
radiopaque shadows could be detected and at regular 
intervals during gestation. Films made at approxi- 
mately five months showed 74 cephalic presentations 
and 26 errors in polarity. At eight months, 19 of the 
26 fetuses formerly showing faulty presentation had 
rotated spontaneously to the cephalic presentation. 
Six of the remaining 7 were manually rotated by ex- 
ternal version. The remaining one was allowed to go 
to term in breech presentation and delivered by section 
because of a fibroid blocking the cervix. All the others 
were delivered normally with the vertex presenting. 
The author concludes that repeated radiologic studies 
are advantageous ‘uring the course of pregnancy; that 
73 per cent of the errors of polarity will correct them- 
selves by the eighth month; if spontaneous correction 
has not occurred by the eighth month, it is unlikely to 
occur after that and external version is often indicated. 
Howarp Guare, M.D. 


THE GENITO-URINARY TRACT 


Duplication of the Renal Pelvis and Ureter. Lau- 
rence F. Greene. 5S. Clin. North America. 24: 910- 
921, August 1944. 

Duplication of the renal pelvis and ureter is a con- 
genital anomaly in which one kidney is supplied with 
two pelves and two ureters. The condition may be 
bilateral. The duplication of the ureter may be com- 
plete so that two ureters and two ureteral! orifices are 
present, or incomplete, with one ureter joining the 
other and with but one ureteral orifice. 

A diagnosis of duplication of the pelvis and ureter can 
usually be made with ease by excretory urography. A 
roentgenogram made preliminary to the injection of the 
contrast medium frequently will disclose elongation of 
the renal outline. After injection, a film will show the 
duplication. The diagnosis may be corroborated, or 
arrived at independently, by cystoscopy. Catheteriza- 
tion of each ureter and retrograde pyelography will 
further establish the diagnosis. Unfortunately, how- 
ever, these methods are not infallible. Visualization of 
the renal outline and that of the duplicated pelvis and 
ureter may be obscured by gas in the bowel or, if a 
portion of the kidney drained by one of the pelves is 
diseased, the excretion of contrast medium by that 
segment may not be sufficient to cast a shadow, with 
the result that only that pelvis which drains the normal 
renal segment will be visualized. In this event, an 
intimation of duplication may be gained from a study 
of the shape, size, and position of the visualized pelvis. 
If only the upper pelvis is seen, it usually appears small, 
with only two major calices; less frequently a single 
major calix is present, and more rarely three major 
calices. If only the lower pelvis is visualized, duplica- 
tion may be suggested by the position of the upper 
ealix, which often, though not invariably, extends 
chiefly laterally and only somewhat superiorly. 

Comparison of the size and position of the visualized 
renal pelvis with the renal outline may also suggest 
duplication. The visualized pelvis appears small as 
compared with the total renal mass and will appear to 
be situated in either the upper or the lower pole of the 
kidney. Thus, if the function of the upper segment of 
the kidney is poor, only the lower pelvis, draining the 
lower segment, will be visualized by excretory urography. 
Considerable renal parenchyma with no pelvic outlet 
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will be noted above the visualized lower pelvis. The 
converse is true if the lower segment of the kidney is 
functioning poorly. Cystoscopic examination may dis- 
close but one ureteral orifice on each side. The second 
ureteral orifice may be overlooked; its appearance may 
be obscured, as by a ureterocele; or it may be in an 
ectopic position. 

Three cases of duplication of the renal pelvis and 
ureter in which diagnostic errors were made are pre- 
sented. Roentgenograms are reproduced. 


Studies Concerning Effects of Calcium on the Urinary 
Tract. Harry R. Trattner and Bernard J. Walzak. 
J. Urol. 52: 357-373, October 1944. 

The authors studied the effects following intravenous 
injection of 10 c.c. of a 10 per cent solution of calcium 
gluconate on the musculature of the renal pelvis and 
calices, ureter, and bladder in 282 patients. With the 
aid of a whistle-tip catheter connected to a hydro- 
phoragraph—a recording instrument—it was found 
that peristaltic waves were either considerably reduced 
in strength or disappeared, and the ureter relaxed toa 
degree considered to be one of clinical effectiveness in 27 
per cent of 45 patients examined following intravenous 
calcium administration. Bilateral retrograde pyelog- 
‘raphy showed that injected calcium failed to alter 
spastic states of the renal pelvis and calices in 17 per 
cent, of the ureter in 41 per cent, and of the bladder in 
30 per cent. Among 20 patients having ureteral colic, 
pain persisted in 30 per cent. 

Excluding instances of slight to moderate relaxation, 
the injected calcium was found to produce marked 
relaxation, overcoming a previously existing spastic 
state, in 30 per cent of the renal pelves and calices, in 
27 per cent of the ureters, and in 57 per cent of the 
bladders. In 40 per cent of 20 patients suffering from 
renal or ureteral colic due to stone, there was immediate 
and complete relief of pain. 

From bladder filling determinations before and after 
calcium injections, it was found that the optimal range 
of urinary pH in which injected calcium is more apt to 
produce relaxation lies between 5.0 and 6.5, while in- 
creased bladder tone or spasm took place to a greater 
extent and with more frequency on the alkaline side. 
The more alkaline the urine, the more likely was this 
reversal of action to occur. 

It was found, also, (1) that urine from the bladder 
and the right and left sides of the upper urinary tract 
may be of the same or a different pH; (2) that urine 
from the painful or infected side of the upper urinary 
tract was often alkaline; (3) that, excluding such 
conditions as alkaline cystitis, the pH of bladder urine 
was sometimes lower than that of urine from the upper 
urinary tract. When, in the presence of an acid reaction 
of the bladder urine, the administration of calcium is 
ineffective for the relief of pain or spasm involving the 
upper urinary tract, one should bear in mind the possi- 
bility that urine issuing from one or both kidneys may 
be alkaline. Davip Kirsu, M.D. 


Rectourinary Fistula. Seymour F. Wilhelm. Surg., 
Gynec. & Obst. 79: 427-433, October 1944. 

This report concerns 18 cases of rectourinary fistula 
(only one of them in a female). The fistula was due to 
trauma in 8 cases, to a neoplasm in 6, and to inflamma 
tion in 4. It is worthy of note that in every instance 
the trauma was surgical. 
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Symptoms consisted in the passage of gas and fecal 
matter with the urine or the presence of urine in the 
rectum Cystitis was usual, unless a check valve existed 
to prevent passage of feces into the bladder _Diagnosi. 
aside from physical examination, Proctoscopy, ani 
cystoscopy, included the use of colored dyes or radio 
paque media for injection The latter, used wig, 
fluoroscopy and radiography, gave valuable aid. 

Treatment of the acute cases was by medical means 
and rest, followed by surgery when needed. The 
chronic cases were treated surgically in the Majority of 
instances EpwIn L. Lame, MD. 


Retention of Urine in Children Due to Extravesicgi 
Pelvic Disease: Report of Two Cases. Charles p 
Howze and Dorothy S. Jaeger. J. Urol. 52: 319-395, 
October 1944. 

The authors review the literature and report ty) 
cases of urinary retention due to extravesical pelvic 
disease. 

The first patient, a white male child of 3 1/2 years, was 
admitted to the hospital with abdominal pain of ty: 
days’ duration. After study, he was discharged with. 
diagnosis of mesenteric lymphadenitis. Four and , 
half months later, he was readmitted with urinary re 
tention. A urogram showed bilateral hydronephrosis 
and rectal palpation revealed a firm mass filling the 
lower pelvis. At operation a chronic appendiceal ab 
scess was discovered and removed. Urinary function 
was restored and recovery was uneventful. 

The second patient was a 4-month-old girl, wh 
had been unable to void for the past nine days, requir- 
ing catheterization. Three months earlier a number of 
sacrococcygeal cysts, one of which filled the posterior 
half of the pelvic cavity, had been removed, but x 
evidence of malignant growth was seen microscopically 
Rectal examination now disclosed a cystic mass the 
size of a small orange, posterior to the rectum. A uro- 
gram showed bilateral hydronephrosis. Seventeen 
days after admission, an exploratory operation was per- 
formed, and a sacrococcygeal cyst covered by posterior 
pelvic peritoneum was removed. Convalescence was 
uneventful and postoperative urograms showed a nor- 
mal upper urinary tract. Pathologically, the mass re 
moved was believed to be a ‘‘mixed tumor of spina 
bifida arising in and separated from the point of 
origin in the central nervous system at an early stage 
of embryonic development.’’ N. P. SALNER, M.D. 


THE SPINAL CORD 


Pain Produced by Intraspinal Tumor Simulating 
Pain Caused by Gallbladder Disease. Report of ¢ 
Case. William A. Black. §S. Clin. North America 24: 
893-902, August 1944. ; 

Pain may be the only symptom of early tumor 0 
the spinal cord. It may be confined to the spinal colum: 
but more often than not is projected along a nerve root 
to a lovalized region of the thorax, abdomen, or extrem 
ties. Craig (J. A. M. A. 107: 184, July 18, 1936) states 
that in 80 per cent of spinal cord tumors pain is the 
initial symptom and that on an average it is two of 
more years before signs of compression of the cord ap 
pear. In one series of 312 cases, 10 per cent of the 
patients had been subjected to operation with the hope 
of relieving pain. A case is presented here in which the 
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symptoms masqueraded for three and a half years as 
those of gallbladder disease. 

Intraspinal tumors are of two types: extramedullary, 
arising from the tissues around the spinal cord, and 
intramedullary, arising in the cord itself. The author’s 
case is of the extramedullary type. The symptoms of 
extramedullary tumors are divided into three phases— 
involvement of nerve roots, beginning compression of 
the spinal cord, and extreme compression of the cord. 
Intramedullary tumors frequently do not produce 
pain. and neurologic signs offer the first indication of 
their presence. 

The outstanding symptom of involvement of nerve 
roots is pain. This is usually lancinating, may be con- 
stant or intermittent, and is aggravated by coughing, 
sneezing, straining, lifting, or any maneuver that in- 
creases intracranial pressure. With beginning compres- 
sion of the cord, neurologic signs become evident, the 
location of the tumor in relation to the spinal cord 
determining their character. Severe compression of the 
cord produces paralysis below the level involved, loss of 
sensation, trophic disturbances, and loss of control of 
both vesical and rectal sphincters. 

Since pain is a subjective complaint and must be 
evaluated, a comprehensive and detailed history is 
necessary in the diagnosis of intraspinal lesions. Seven 
points which must be considered in each complaint of 
painare: situation, depth and projection taken together, 
frequency, duration, intensity, progress, and associated 
symptoms. General as well as neurologic examination is 
necessary, together with spinal puncture, Queckenstedt 
studies, and roentgenography of the spinal column. 
Anteroposterior and lateral roentgenograms should be 
taken, with localized oblique and stereoscopic views of 
the region where there are clinical signs of tumor. 
Erosion of parts of the vertebrae due to pressure and 
invasion of the bone by tumor are sometimes demon- 
strated, but these changes were not discernible in the 
roentgenograms in the author’s case. Further in- 
formation, particularly the exact location of the tumor, 
may be obtained by roentgen studies after the intro- 
duction of radiopaque oil. Such studies led to the 


NEOPLASMS 


Treatment of Carcinoma of the Cervix During Preg- 
nancy. Howard W. Jones, Jr., and William Neill, Jr. 
Am. J. Obst. & Gynec. 48: 447-463, October 1944. 

According to many writers the treatment of choice 
for cervical carcinoma in the pregnant woman is the 
emptying of the uterus and irradiation. Others, in- 
cluding the authors of this paper, believe that judicious 
use of radium may allow carrying the pregnancy to 
term without too great danger to the mother or the 
child. Of many reports on this subject, few show five- 
year end-results for the carcinomas or sufficiently long 
observation of the children—at least a three-year period 
~to determine the effects of irradiation. 

The authors’ study of the literature and 8 cases of 
their own shows that the chance for production of 
mcrocephaly by radium therapy during gestation does 
hot exceed 20 per cent and may be as low as 6 per cent. 
Among their 8 cases there were 5 children alive and 
tormal at three to fifteen years of age. There were 2 


RADIOTHERAPY 
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diagnosis in the case here recorded, and a degenerat- 
ing neurofibroma was successfully removed. Intra- 
medullary tumors can be identified by division of the 
oil into two currents, one on each side of the cord. 
Because the iodized oil may cause irritation of the 
meninges and produce a radiculitis, it should be used 
only when necessary and should be removed at the time 
of operation. 


THE BLOOD VESSELS 


Primary Axillary Vein Thrombosis: Report of a 
Case. Norman H. Bruce. U. S. Nav. M. Bull. 43: 
748-753, October 1944. 

Primary axillary venous thrombosis occurs chiefly 
in young males performing heavy duties. A case is 
reported here to emphasize the importance of veno- 
spasm in the syndrome and the wisdom of directing 
treatment against this phase. The clinical picture 
usually consists in rapid swelling of the affected arm 
with some pain, brawny edema, cyanosis, and lowered 
local temperature. Rest, elevation, immobilization, and 
diathermy form the usual treatment, with surgical 
intervention only when these fail. Venography is help- 
ful in determining the site and degree of obstruction. 
The mechanical obstruction is not the sole cause of 
the findings, as the vein is often ligated and a section 
removed in radical mastectomies without serious con- 
sequences. 

The case here described was typical as to history and 
clinical findings. A venogram showed a complete 
block. The patient was treated by application of an 
elastic bandage and overhead suspension of the arm 
without improvement. At the end of one week he was 
given novocain injections in the paravertebral ganglia— 
stellate and first to fourth dorsal. Within eighteen 
hours the edema was gone, the color of the arm was 
normal, and the skin temperature was nearly normal. 
A venogram seventeen days later showed partial re- 
establishment of the lumen; another after an interval of 
eighteen days showed almost complete return to normal 

BERNARD S. Kavayyjian, M.D. 


microcephalic children, one of whom died, at four years, 
of tuberculosis. The eighth child appeared normal but 
died of measles at eighteen months. There is little 
evidence in the literature as to the added risk to the 
mother in carrying pregnancy to term. The authors 
report 4 patients living and well five years and 1 three 
years, out of 7 treated during 8 pregnancies. The de- 
cision on the course to follow may be influenced by the 
desire of the parents for a child and their willingness to 
assume the risk of an abnormal baby. 

Treatment started before the fifth month appears to 
be more hazardous for the fetus than irradiation later in 
pregnancy. High-voltage x-ray therapy is always con- 
traindicated because of the danger of a substantial 
depth dose in the region of the developing child. 
Radium in the cervical canal is also dangerous for the 
fetus and may initiate labor. The authors use radium 
tubes held in a cloth plaque against the cervix, employ- 
ing a large quantity—2.5 to 3 gm.—to shorten treat- 
ment time and thus reduce danger of abortion. Dosage 
must be determined by clinical experience. The dosages 
in the cases reported here ranged from 1,614 to 3,922 
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me. hr. All the patients were delivered by cesarean 
section. Additional radium and x-ray therapy are 
given after delivery when indicated. 

When carcinoma is discovered after the fetus is 
viable, cesarean section followed by radiation therapy is 
indicated. Hysterectomy at the time of section carries 
a high operative mortality and there is no evidence that 
it produces better results. Most of the cancers dis- 
covered during pregnancy are of Stages I and II. A 
Stage IV carcinoma usually indicates inadequate pre- 
natal care. BERNARD S. KALAYJIAN, M.D. 


Uterine Bleeding and the Roentgenologist. Joe V. 
Meigs. New England J. Med. 231: 549-552, Oct. 19, 
1944. 

This is a plea for more intensive study of abnormal 
uterine bleeding before patients are subjected to pelvic 
irradiation or surgery. Many cases can be cured by 
proper medication or substitution therapy. 

Among the causes of abnormal uterine bleeding, the 
author mentions changes in the chemical fractions of the 
blood, a calcium or prothrombin deficiency; blood dys- 
crasias, as the leukemias or thrombocytopenic purpura; 
injuries to the sympathetic nervous system; with- 


_ drawal of progesterone or estrin; ovarian tumors, more 


especially granulosa-cell tumors, thecomas, and some 
cysts; deficiencies of vitamins C, K, and even B; 
cervical and endometrial polyps and fibroids; pelvic 
inflammation; cancer of the cervix, endometrium, or 
fallopian tubes. 

In metropathia haemorrhagica, representing the most 
frequent hormonal pattern of abnormal bleeding, the 
endometrium is hyperplastic and there is a follicle cyst 
of the ovary, with a wrinkling of the remainder of the 
organ and absence of corpus luteum. There may be 
normal or excessive bleeding, followed by continuous 
flowing; more frequently a period of amenorrhea pre- 
cedes a prolonged flow. The condition is seen early or 
late in the menstrual life. Treatment is with progestin, 
the corpus luteum hormone. 

Other types of hormonal dysfunction should be 
appropriately treated. Similarly, if the bleeding is 
attributable to a blood disease, lack of a normal com- 
ponent for coagulation, or a vitamin deficiency, treat- 
ment can be undertaken along proper lines. Other 
cases should be treated with the possibility of a malig- 
nant growth in mind, and tissue should be obtained 
from the cervix and endometrium for histologic study. 
In the author’s opinion radiotherapy has a limited 
application, since he considers conservation of ovarian 
function to be most desirable. He especially warns 
against irradiation in women past the menopause, as 
this may check the bleeding due to a malignant neo- 
plasm without halting the growth of the tumor, which 
may then be allowed to go on to an inoperable stage. 
In women of this group, a curettage should be done. 
If this fails to reveal the cause of the bleeding and there 
is a recurrence, the procedure may be repeated. With 
further recurrence it is best to remove the uterus. 
X-rays and radium should be reserved for the treat- 
ment of bleeding in spinsters near the menopause and 
for patients in too poor physical condition for operation. 
Fibroids and benign tumors should be treated by re- 
moval of the uterus and cervix with conservation of the 
ovaries. Cancer calls for surgery, irradiation, or both, 
according to the indications. 

Joun B. McANEny, M.D. 
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A Rapid Radium Implantation Method for Rodent 
Ulcer. Alexander A. Charteris. Am. J. Roentgen 
52: 423-430, October 1944. 

In a previous article (Am. J. Roentgenol. 44: 737,194) 
a method of radium implantation for the treatment 
of basal-cell carcinoma in the vicinity of the eye was 
described. The results have continued to be satis. 
factory, with a high percentage of cures anda low jy. 
cidence of eye damage. The present report describes, 
modification of the method whereby the treatment time 
is compressed into thirty hours, with even better cos. 
metic results. The needles used have a total length of 
15 mm. (5 mm. active length), 0.6 mm. platinum walls, 
and a radium content of 2 mg. (element). The basic 
arrangement of implantation is a rectangle 2.5 by 1) 
em., using six needles. Implantation is carried out as 
nearly as possible 0.5 cm. below the skin. During 
treatment the eye is not bandaged and acriflayine 
drops (1:1000) are used freely. The skin dose js 
approximately 3,000 r in thirty hours. 

For lesions of the upper lid a thick contact glass js 
used. This raises the lid almost 0.5 cm. above the 
globe, thereby reducing the radiation incident on the 
globe some 50 per cent. In the 5 cases treated thus far, 
no eye damage has resulted. 

A total of 62 patients of all types have been treated 
since May 1939. There have been only three failures 

L. W. Paut, M.D. 


NON-NEOPLASTIC CONDITIONS 


Alpha Rays in the Treatment of Wounds. Erich M 
Uhlmann. Surg., Gynec. & Obst. 79: 412-418, Octo- 
ber 1944. 

Radon gas can be readily incorporated in fatty sol- 
vents, and in the form of an ointment can be brought 
into close contact with lesions on the skin surface 
Due to the extremely short range of the emitted alpha 
rays, this form of therapy obviously cannot be applied 
to malignant tumors. 

For the last fifteen years, radon absorbed in neutral 
fat has been used successfully in treatment of skin 
changes resulting from destructive doses of radium and 
x-rays (see RADIOLOGY 38: 445, 1942). The author 
believes that this apparent contradiction is explained 
by the fact that alpha rays are corpuscular, whereas 
X-rays and gamma rays are not. More recently, other 
types of skin lesions characterized by incompetent 
blood supply have been treated by this method, with 
equal success. These include Buerger'’s disease, varicose 
ulcers, diabetic gangrene, and ordinary burns. Histo- 
logic control studies reveal formation of new capillaries 
about the lesion. 

Eight cases are presented. In 4, recurrent skin car- 
cinoma was excised surgically in areas previously 1- 
jured by irradiation, and healing did not occur until a 
course of therapy with radon ointment had been m- 
stituted. In the remaining 4 cases, there was delayed 
healing after radical mastectomy and after skin grafting 
for varicose ulcers. One patient had arteriosclerote 
ulcers of the foot not treated by surgery. In every cas¢, 
healing occurred at an accelerated rate following the 
application of radon ointment, and the resulting sca’s 
are described as remarkably soft and pliable. 

The author emphasizes the simplicity of the methot 
and its applicability by any physician who has familiar 
ized himself with it. Josepu SELMAN, M.D. 
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—peptic ulcer perforating into anterior abdominal wall (ab), 
Carl G. Morlock and Waltman Walters, March, 310 


tumors 


—of questionable origin roentgenological aspects (ab), 
Adolph Hartung, April, 418 
—retroperitoneal hemangioendothelioma; case (ab), T. J. 


Snodgrass, April, 420 
ABELES, HANS, and PINNER, MAX: Acaitenteliy discovered 
ulmonary tuberculosis (ab), Feb., 196 
ABNORMALITIES. See under organs and regions 
ABSCESS 
See also under names of organs and regions 
perirenal 
—with extension into right pleural cavity following rupture 
of right renal pelvis. Operative findings and results 
(ab), Neil S. Moore and Harry H. McCarthy, March, 315 


ACHONDROPLASIA 
cealcificans congenita (ab), Maxwell P. 
orovsky and Julian Arendt, Jan., 97 


scROMIOCLAVICULAR JOINT. See "Shoulder 
ACTINOMYCOSIS 
—of kidney; en of primary case (ab), Charles P. Mathé, 
March, 31: 
—of vertebrae (ab), Mortimer Lubert, Jan., 98 
—pelvic actinomycosis treated by surgery and roentgen ray, 
with recovery (ab), Maurice Rashbaum and Harriet C. 
McIntosh, Feb., 210 
ADAMS, GEORGE G. See HOFFMAN, REUBEN 
AMS, W. E.. THORNTON, T. F., Jr., and EICHELBERGER, 
LILLIA Cavernous hemangioma of the lung (arterio- 
venous fistula). Report of a case with successful treat- 
ment (ab), March, 308 
ADDINGTON, E., RUSK, P., and COHEN, W.: 
(ab), June, 604 
ADELSTEIN, LEO J., and ANDERSON, FRANK M.: Tumor 
of the acoustic nerve within the petrous bone (ab), Jan., 91 
ADENOIDS 
—adenoid bronchosinusitis in infants and children (ab), 
Stewart H. Clifford, Edward B. D. Neuhauser, and 
Charles F. Ferguson, June, 602 
ADENOMA. See Tumors, adenoma 
ADOLESCENCE 
—adolescent kyphosis (ab), T. J. B. A. MacGowan, May, 519 
—bone lesions of congenital syphilis in infants and adolescents: 
— of 46 cases, P. E. Russo and L. F. Shryock, May, 


ADSON. ‘ALFRED W. See GOOD, C. ALLEN 

AIRD, ROBERT B. See BOLDR EY, EDWIN 

ALBRIGHT, FULLER. See REIFENSTEIN, EDWARD C., Jr. 

ALBRIGHT, HOLLIS L.: Carcinoma of the ‘thy roid gland with 
a solitar metastasis to the skull (ab), Jan., 92 

SYNDROME. See Osteitis fibrosa 

N, JOHN H., and NICHOLSON, JESSE T.: 

sims in in service personnel (ab), March, 313 

ALLE TER: Radiological pelvimetry. A New Zealand 
study Pty Feb., 207 

ALLEN, LEWIS GEORGE (ed), Jan., 82 

ALLEN, WILLIAM E., 0 Jr: Klippel- Feil malformation: 
of a case in an adu an., 79 

ALLERGY 

—palindromic rheumatism. A ‘‘new,” oft recurring disease 

of joints (arthritis, peri-arthritis, para-arthritis)apparently 

producing no articular residues—-report of 34 cases; its 

relation to ‘‘angioneural arthrosis,”’ ‘allergic rheumatism” 

ward F Ronen arthritis (ab), Philip S. Hench and Ed- 

war osenberg, Jan., 97 

ALPHA RAYS. Radon 

A. RALPH. See BOYD, HAROLD B. 


Tracheocele 


Knee in- 


report 


—high-altitude joint pains (bends): their roentgenographic 
Jee Sydney F. Thomas and Owen L. Williams, March, 


intestinal gas volumes at altitude (ab), Eric W. 
Basil S. Kent, and Howard R. Ripley, Feb., 205 
—investigation of pneumothorax and respiratory function at 
altitude (ab), Eric W. Peterson, Basil S$. Kent, Howard 
R. Ripley, and David R. Murphy, Feb., 201 
vations on heart size of natives living at high altitudes 
(ab), A. J. Kerwin, March, 309 
ON, CARL E. sec ABBOTT, LEROY C. 
See 
ANDERSON, FRANK M. See ADELSTEIN, LEO J. 
ERSON, WALTER S., and MACKAY, 
lithiasis (ab), May, 512 


Peterson, 


Broncho- 


61 


AUTHORS AND SUBJECTS 


ANEURYSM 
aortic 
—abdominal aneurysm; 
cult blood (ab), Glenn I 
Jan., 95 

—aneurysm of abdominal aorta with rupture into duodenum. 
> of three cases (ab), H. R. Pratt-Thomas, March, 


rupture into jejunum preceded by ec- 
Hiller and Richard M. Johnsen, 


cardiac 

—(ab), Percy J. Delano and Arthur R. Weihe, March, 309 

—aneurysm of ventricle of heart, with report of case (ab), T. 
J. F. Frank, Feb., 203 

—longevity in ventricular aneurysm: report of a case followed 
ever a ten year period (ab), Dennison Young and John B. 
Schwedel, March, 309 

carotid 

—intracranial aneurysm: 
eurysm of the internal carotid artery (ab), James L. 
pen, Hugh F. Hare, and Daniel Weller, Feb., 195 

renal 

—aneurysm of renal artery—true and false—with special ref- 


diagnosis and treatment of an- 
Pop- 


erence to preoperative oe (ab), Joseph A. Lazarus 
and Morris S. Marks, May, ! 
ANKLE 
—congenital talonavicular synostosis (ab), Harold B. Boyd, 


June, 609 
—radiographic examination of ankle joint including arthrog- 
raphy (ab), F. R. Berridge and J. G. Bonnin, June, 609 
ANKYLOSIS. See Spine 
ANOMALIES. See under organs and regions 
ANSON, BARRY J. See HOLVEY, ERVIN H. 
AORTA 
—coarctation: clinical and roentgenologic analysis of 13 cases 
(ab), Lawrence Perlman, March, 310 
—Corvisart’s disease (tetralogy of Fallot with right-sided 
aortic arch) (ab), A. Castellanos, Ratil Pereiras, and 
Argelio Garcia Lopez, May, 514 
aneurysm. See Aneurysm, aortic 
APPLEBAUM, H. S.: Case of acute leukemia complicating 
pregnancy, with necropsy findings in the fetus (ab), Feb., 


‘09 
APPLEBAUM, I. L., and SHRAGER, JOEL: 
associated with malaria (ab), May, 511 
ARACHNOID 
—spinal extradural cyst (diverticulum of spinal arachnoid) 
(ab), C. Allen Good, red W. Adson, and Kenneth H. 
Abbott, March, 314 
ARENDT, JULI IAN: Close-range technic in diagnostic roent- 
genology. Feb., 177. See also, June, 593 
—See BOR OVSKY, MAXWELL P. 
———— CELLS. See Gastro-Intestinal Tract, tumors 


—pain and disability of shoulder and arm due to herniation 
of the nucleus pulposus of cervical intervertebral disks 
(ab), Jost J. Michelsen and Wm. J. Mixter, April, 415 
ARTERIES 
See also Aneurysm; Thrombosis 
—arterial and periarticular calcinosis of unknown etiology: 
case, Joseph Levitin, May, 489 
—foam cell plaques in the intima of irradiated small arteries 
(100 to 500 microns in external diameter) (ab), John F. 
Sheehan, Feb., 211 
ARTHRITIS. See Rheumatism 
ARTHROGRAPHY. See Ankle 
ASTHMA 


Pneumonitis 


—spontaneous pneumothorax complicating bronchial asthma. 
Report of two cases and c ation o' le mecha- 
nisms involved in its production (ab), Mason Trowbridge, 
Jr., Feb., 200 

ASTRAGALUS 
es dislocation (ab), L. W. Plewes and K. G. McKelvey, 


31 
ATELECTASIS. 
AUB,JOS C. See DUNLAP, CHARLES E. 

AUSCULTATION. See Lungs, sounds 
AVIA TION AND AVIATORS. See Altitude 
AXILLA 
—primary axillary vein thrombosis: 
Norman H. Bruce, June, 613 


See Lungs, collap 


report of case (ab), 


BACKACHE 
—low back pain: subluxations of apophyseal joints and 
fractures of articular facets (ab), Wendell G. Scott, May, 


519 
BAGASSOSIS. See Pneumoconiosis 
BAKWIN, ny GALENSON, ELEANOR, and LeVINE, 
BERNARD E.: Roentgenographic appearance of the 
esophagus in normal infants (ab), June, 606 
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eee CLARENCE G., and ROEN, PHILIP R.: Tumors 
the urogenital tract in the young (ab), May, 528 
BARETZ, LOUIS H.: Renal hydrocele: Subcapsular renal ex- 
travasation (ab), — , 526 
BARNES, ROGER W., KAWAICHI, GEORGE K.: Pri- 
men, Spe "of t the ureters: report of six cases (ab), 


BARRON, ‘WILLIAM MARSHALL (obit), 597 

M, W.C RE. See BRECK, L 

GEORGE Pulmonary changes in cystic 
BS, disease (ab), May, 513 

BAYLI Cc. on Closed intrapleural pneumonolysis (ab), 


BEAMS” ARGYL J., FREE, ALFRED H., and LEONARDS, 
JACK R.: Experimental hypoproteinemia and edema. 
of intestinal intestinal roentgeno- 

ic characteristics (ab), Jan., 

BEAN, SPIES, TOM D.. VILTER, RICHARD 
W.: ote on irradiation sickness (ab), A ril, 422 
BEISWANGER, RICHARD H., and STENSTROM, K. WIL- 

ELM: Carcinoma of the cheek, alveolar processes, 
see of the mouth, and palate, March, 213 
BENDS 
joint pains (bends): roentgen aspects, Sydney 
mas and Owen L. Williams, March, 259 
BENGOLEA.” ADRIAN J., VELASCO SUAREZ, CARLOS, and 
NEGRI, ALFREDO: Difficulties in the roentgenological 
examination of the biliary tract (ab), April, 414 
BERIBE 
“congenital and infantile beriberi (ab), _ David W. Van 
Gelder and Francis U. Darby, May, ! 
BERNSTEIN, ABRAHAM, and STONE, jOSEPH R.: March 
fracture. Report of 307 cases and a new method of treat- 
ment (ab), June, 611 
BERNSTEIN, PHINEAS: Hysterosalpingography, a routine 
i ynecological diagnosis (ab), May, 524 
BERNSTEIN: SOLON S., and SUSSMAN, MARCY L.: Thor- 
acic manifestations ’ of sarcoidosis, Jan., 37 
BERRIDGE, F. R., and BONNIN, J. G.: Radiographic exami- 
the ankle joint ‘including arthrography (ab), 


Jun 
BESNIER-B BOECK DISEASE. See Sarcoidosis 
energy attainable «A a betatron (ab), D. Iwan- 
and I. Pomeranchuk, Feb 
BIGELOW, ROBERT T. See THORNTON, 
BILIARY TRACT. 
See also Gallbladder; Liver 
—difficulties in roentgenological examination (ab), Adrian J. 
Aah ati Carlos Velasco Suarez, and Alfredo Negri, 


BIRNERANT, ‘MILTON L., and HENSHAW, PAULS.: Further 
problems in x-ray protection. 1. Radiation hazards in 
photofluorography, June, 565 

es problems in x-ray protection. III. Protective meas- 
res in photofluorography, June, 581 

BLACK, WILLIAM A.: Pain produced by intraspinal tumor sim- 
sealing pain caused by gallbladder disease (ab), June, 612 

BLADDE 

cancer 
—improved technic for cystoscopic a of radium 
element (ab), Thomas D. Moore, Jan., 
obstruction 
fibrous vesico-ureteral (ab), James F. Mc- 
and John S. Fetter, Ma 

BLADES. and DUGAN, David Tuberculoma of the 
pyar mediastinum (ab), March, 

BLAIR, L. G. See SELLORS, T. HOLMES 

BLASTOMYCOSIS~ 

—blastomycosis of the skin (Gilchrist type) with associated 
blastomycetic ge og disease. Report of a case (ab), 
Arthur Sayer, Ma 

BLATT, MAURICE L., zLDES, MARY, and GOODFRIEND, 
JAME ES: Epiphysial dysgenesis associated with cretinism 
in a premature infant (ab), Feb., 206 

BLAU, ALICE. See JACKSON, ROBERT L. 

BLONEK, FRANCIS, and WOLF, JOSEPH: Pneumoradiog- 

BLOO raphy of the knee joint (ab), April, 416 


_. - ra on over 100 cases of myelogenous and lym- 
phatic leukemia, with blood and sternal puncture studies 
and follow-up of — years, Asa B. Friedmann and Leo 
M. Meyer, April, 34 

circulation 

—concentration of red blood corpuscles containing labeled 
phosphorus compounds in the arterial blood after the 
intravenous injection. ee report (ab), Gustav 
Nylin and Mignon Malm, Feb., 

—use of radioactive sodium in studies of circulation in patients 
with peripheral vascular disease: preliminary report 
(ab), Beverly C. Smith and Edith H. Quimby, April, 417 

occult. See Feces, blood in 

proteins 

—experimental hypoproteinemia and edema; studies of in- 
testinal absorption and intestinal roentgenologic charac- 
a (ab), ef J. Beams, Alfred H. Free, and Jack 

. Leonards, -, 106 
BLOOD PRESSUR 
high 


—x-ray therapy of the heart in a patient with leukemia, heart 
block, and hypertension. Report of a case (ab), H. 
Blotner and M. C. Sosman, Feb., 209 


616 INDEX June 1945 


BLOOD VESSELS 
See also Arteries 
—effect of roentgen rays on the minute vessels of Ae at 
man (ab), Eugene P. Pendergrass, Philip J. H = 
wi Q. Griffith, April, 423 
BLOTNER, H., and OSMAN, M. C.: X-ray therapy of the 
heart in a patient with leukemia, “ block, and hyper 
tension. Report of case (ab), Feb., 209 
BLUMENFELD, H., and THOMAS, S. F.: Chronic massiy 
pericardial effusion following roentgen therapy for 3 
cinoma of breast, with a case report, April, 335 
BOBROWITZ, I. D.: Mediastinal herniation in artificial pney. 
mothorax. Case report of bilateral mediastinal hernia. 
tion in bilateral pneumothorax and herniation of extreme 
size and unusual type (ab), April, 412 
Round densities within cavities. Lung lesions simulating the 
pathognomonic roentgen sign of echinococcus cyst (ab), 
une, 604 
BOECK SARCOID. See Sarcoidosis 
BOILER-SCALERS. See Pneumoconiosis 
BOLDREY, EDWIN, and AIRD, ROBERT B.: Effect of jo. 
dized poppyseed oil and iodine- chlorine in peanut oil ip 
the oe ~~ space of animals (ab), Jan., 106 
BOMAN, P. G.: Primary carcinoma of the jejunum and ileum 
(ab), ‘Jan., 95 
BONES 
See also under names of bones and bone diseases 
—acute manifestations of yaws of bone and joint (ab), Arthur 
J. Helfet, June, 607 
—experimental production of extraskeletal bone-forming neo. 
plasms in the rat, W. F. Dunning and M. R. Curtis, Jan, 
64 


—hyperparathyroidism, with failure to recalcify after re. 
moval of parathyroid adenoma (case report) (ab), Charles 
P. Voltz and Katharine Smull, April, 410 

atrophy 

—osteoporosis circumscripta cranii: its pathogenesis and oc- 
currence in leontiasis ossea and in hyperparathyroidism, 
Frank Windholz, Jan., 14 

cancer 

—chronic sclerosing osteitis (sclerosing nonsuppurative osteo- 
myelitis of Garré). The differential diagnosis from syphi- 
litic lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossify- 
ing hematoma, osteitis fibrosa cystica, hemangio-endo- 
thelioma (Ewing’s sarcoma, endotheliomyeloma), and 
metastatic carcinoma (ab), Henry W. Meyerding, June, 
608 

—hepatoma of liver with metastasis to bone occurring ina 
patient known to have had cirrhosis eight years previously 
(ab), Maurice Mensh and Harold A. Hanno, May, 517 

—osseous metastases from graded cancers of the breast, with 
particular reference to roentgen treatment (ab), Hobart 
A. Burch, March, 317 

diseases 

—polyostotic fibrous dysplasia (ab), D. K. O'Donovan, F. 
Duff, T. D. O'Farrell, and John McGrath, May, 523 

fractures. See Fractures and under names of bones 

fragility 

—osteogenesis imperfecta and osteopsathyrosis. A contribu- 
tion to the study of their 7 ed and their pathogenesis 
(ab), S. Rosenbaum, April, 41 

growth 

—oral 9 of cleidocranial dysostosis (ab), William S. Britt, 
May, 

—seasonal rn in weight, height, and appearance of 
ossification centers (ab), Earle L. Reynolds and Lester W. 
Sontag, Jan., 

—simple ot method for the measurement of 
bone length. Modification of Millwee’s method of slit 
scanography (ab), Gerald G. Gill, June, 608 

hematoma 

—chronic sclerosing osteitis (sclerosing non-suppurative 0s- 
teomyelitis of Garré). Differential diagnosis from syphi- 
litic lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossifying 
hematoma, osteitis fibrosa cystica, hemangio-endothe- 
lioma (Ewing’s sarcoma, endotheliomyeloma), and meta- 
static carcinoma (ab), Henry W. Meyerding, June, 608 

marrow 

—observations on over 100 cases of myelogenous and lym- 
phatic leukemia, with blood and sternal puncture studies 
and follow-up of several years, Asa B. Friedmann and Leo 
M. Meyer, April, 341 

roentgenography 

—changes in bone infections treated with penicillin, George B. 

one” and J. C. Rude, Feb., 115 

syphilis 

—hbone lesions of congenital syphilis in infants and adolescents: 
seat of 46 cases, P. E. Russo and L. F. Shryock, May, 
47 


—chronic sclerosing osteitis (sclerosing non- -suppurative osteo 
myelitis of Garré). Differential diagnosis from syphilitic 
lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossily- 
ing hematoma, osteitis fibrosa cystica, hemangio- -endo- 
thelioma (Ewing’s sarcoma, endotheliomyeloma), 
metastatic carcinoma (ab), Henry W. Meyerding, June, 
608 


tumors 
—capillary hemangioma (case report) (ab), Mary S. Sherman, 
May, 524 
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tumors—con!, 
— sclerosing osteitis (sclerosing non-suppurative osteo- 


myelitis of Garreé). Differential diagnosis from syphilitic 
lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossi- 
fying hematoma, osteitis fibrosa cystica, hemangio- 
endothelioma (Ewing's sarcoma, endotheliomyeloma), 
and metastatic carcinoma (ab), Henry W. Meyerding, 
June, 608 
—eosinophilic granuloma of bone presenting neurologic signs 
and symptoms. Report of a case (ab), Raymond L. Os- 
borne, Edward D. Freis, and Alfred G. Levin, Jan., 98 
—fatigue-stress fractures, diverse anatomic location and simi- 
larity to malignant lesions (ab), J. Gershon-Cohen and 
Robert E. Doran, June, 610 al 
—multiple diffuse fibrosarcoma (ab), Paul E. Steiner, May, 523 
—transplantable osteogenic sarcomas induced in rats by feed- 
ing radium (ab), Charles E. Dunlap, Joseph C. Aub, 
Robley D. Evans, and Robert S. Harris, Feb., 211 
BONNIN, J. G. See BERRIDGE, F. R. 
REVIEW! 


Golden, Ross. Radiologic Examination of the Small Intestine, 


June, 597 

Kerr, H. Dabney. The Urinary Tract. A Handbook of Roent- 
en Diagnosis, Jar., 86 

Meakins, Jonathan-Campbell. The Practice of Medicine, 


an., 86 

enian Stafford L., and Holmquest, Harold J. Technic of 
Electrotherapy, Feb., 190 

Thewlis, Malford W. Metastases, Medical and Surgical, Jan., 


85 

Waters, Charles A., Firor, Whitmer B., and Kaplan, Ira I., 
editors. The 1944 Year Book of Radiology, Jan., 85 

BOOKS RECEIVED 

Augur, Pierre. What Are Cosmic Rays?, March, 300 

Barclay, Alfred E., Franklin, Kenneth J., and Prichard, Mar- 
jorie M. The Foetal Circulation and Cardiovascular 
System, and the Changes That They Undergo at Birth, 
March, 300 

Fishbein, Morris, editor. Medical Uses of Soap. A Sympo- 
sium, Feb., 190 

Phillips, Ralph, with technical assistance of Innes, G. S. 
Super-Voltage X-Ray Therapy. A Report for the Years 
1937-1942 on the Mozelle Sassoon Supervoltage X-Ray 
Therapy Department, St. Bartholomew's Hospital, April, 


40. 

BOONE, JOHN A., and COLEMAN, RALPH R.: Sarcoidosis. 
Report of a case (ab), May, 523 

BORAK, J.: Relationship between the lymphoblastic tumor and 
the digestive tract (ab), April, 421 

BORGES, FRANCISCO. See CARDELLE, GUSTAVO 

BOROVSKY, MAXWELL P., and ARENDT, JULIAN: Chon- 
drodystrophia calcificans congenita (ab), Jan., 9 

BOST, FREDERIC C. See ABBOTT, LEROY C. 

BOWEN, WILLIAM W. (obit), Feb., 188 

B.: Congenital talonavicular synostosis (ab), 
une, 609 

——and ALTENBERG, A. RALPH: Fractures about the elbow 
in children (ab), June, 610 

BOYLAN, JOHN DEAN (obit), March, 299 

BRACHMAN, DAVID S. See HUDSON, WM. A. 

BRADDON, P. D.: Treatment of carcinoma of the dorsum of 
the hand (ab), Jan., 102 ° 

BRAILSFORD, JAMES F.: 

A a lectures on bone and joint radiology, Feb., 188 


See also Choroid Plexus 
mortality in head injury, Harold C. Voris, 
eb., 

—toentgenologic and pathologic aspects of pulmonary tumors 
probably alveolar in origin, with report of six cases, one 
of them complicated by torulosis of the central nervous 
system, E. F., Geever, H. R. Carter, K. T. Neubuerger, 
—. E. A. Schmidt, April, 319 


cancer 

—chronic massive pericardial effusion following roentgen 
therapy for carcinoma of the breast, with case report, H. 
Blumenfeld and S. F. Thomas, April, 335 

wees versus curability (ab), U. V. Portmann, April, 


“osseous metastases from graded cancers, with particular 
reference to roentgen treatment (ab), Hobart A. Burch, 
March, 317 

~toentgen therapy of mammary carcinoma: survival study 
D on 731 cases, Frank R. Gratzek and K. Wilhelm 
Stenstrom, Jan., 44 

—value of surgery and x-ray treatments (ab), Roswell T. 
Pettit, Jan., 104 

mation 
~plasma cell mastitis. Report of five additional cases (ab), 
Willard H. Parsons, John C. Henthorne, and R. Lee 
precy Jr., April, 422 
yy LOUIS W., HILLSMAN, J. WINSTON, and BASOM, 
: COMPERE: Lumbosacral roentgenograms of 450 
BREMER tiv’ applicants for heavy work (ab), March, 312 
» J. L.: Diverticula and duplications of the intestinal 
BRIE tract (ab), May, 516 
JE, PAUL C.: Tuberculosis of the greater trochanter and 
Britt's bursa, Jan., 32 
Oral aspect of cleiodocranial dysostosis 


INDEX 


BROCKLEBANK, J.S.: Calcification in the guinea worm (ab), 
an., 101 
BROMLEY, J. F. See KAHN, EDGAR A. 
BRONCHI 
—adenoid bronchosinusitis in infants and children (ab), 
Stewart H. Clifford, Edward B. D. Neuhauser, and Charles 
F. Ferguson, June, 602 
—bronchial obstruction in primary pulmonary tuberculosis 
(ab), W. F. Richards, May, 511 
calculi 
— roncholithiasis (ab), Walter S. Anderson and J. B. Mackay, 
May, 512 
—broncholithiasis (ab), William S. Tinney and Herman J. 
Moersch, June, 603 
cancer 
—some experiences in treatment (ab), Walter L. Mattick, 
March, 317 
roentgenography 
—bronchography in pulmonary tuberculosis: I. Normal or 
questionable roentgenographic findings in lungs and posi- 
tive sputum (ab), B. A. Dormer, J. Friedlander, and F. J. 
Wiles, June, 603 
—bronchography in pulmonary tuberculosis: II Radio- 
graphic blackout-evaluation of underlying lesions (ab), 
B. A. Dormer, J. Friedlander, and F. J. Wiles, June, 603 
—importance of bronchography in cases of unresolved pneu- 
ia (ab), George S. Grier, III, Feb., 198 


monia 
BRONCHIOLITIS 
—in children (ab), G. H. Newns, May, 511 
BRONCHITIS 


—dust bronchitis (ab), John A. Toomey and Carl L. Peter- 
silge, March, 307 
BRONCHOLITHIASIS. See Bronchi, calculi 
BRONCHOPNEUMONIA 
—lobar, broncho-, and atypical pneumonia: a study of 500 
cases (ab), Albert W. Hobby, May, 510 
BROOKS, W. D. W.: Management of minimal pulmonary tu- 
berculosis disclosed by fluorography (ab), May, 510 
BROWN, LESTER A.: Osteomyelitis of the frontal bone (ab) 


Feb., 195 
BROWN, SAMUEL: Foreign bodies in the digestive tract, Feb., 


143 

BRUCE, NORMAN H.: Primary axillary vein thrombosis: 
report of a case (ab), June, 613 

BRUNN, FRITZ: A simple method for cardiac measurements, 


April, 352 

BURCH, HOBART A.: Osseous metastases from graded cancers 
of the breast, with particular reference to roentgen treat- 
ment (ab), March, 317 

BURNETT, C. W. F. See HARTLEY, J. BLAIR 

BURSA 


—tradiotherapy of ectopic calcification (ab), E. Millington, 
April, 422 
tuberculosis 
—tuberculosis of the greater trochanter and its bursa, Paul C. 
Briede, Jan., 3: 
BURTON, WM. Y. See BUTLER, FRANK E. 
BUTLER, FRANK E., WOOLLEY,IVAN M., and BURTON, 
wM. Jejunal intussusception through a gastro-enter- 
ostomy stoma, May, 498 


c 


CADMIUM 
—cadmium poisoning in industry: report of 5 cases, including 
one death (ab), Louis W. Spolyar, J. F. Keppler, and 
Herman G. Porter, May, 513 
CALCANEUM 
fractures 
—insufficiency fracture of calcaneus similar to march fracture 
of the metatarsal (ab), Clarence W. Hullinger, June, 611 
—spontaneous fracture (ab), Victor Raisman, April, 416 
CALCIFICATION 
See also Choroid Plexus; Heart, infarction; etc. : 
—arterial and periarticular calcinosis of unknown etiology; 
case, Joseph Levitin, May, 489 ; 
—radiotherapy of ectopic calcification (ab), E. Millington, 
April, 422 
CALCIU 
—studies concerning effects of calcium on urinary tract (ab), 
ay R. Trattner and Bernard J. Walzak, June, 612 
CALLAHAN, JAMES J., with CUBBINS, WM. R., SCUDERI, 
CARLO S., and HAMILTON, EUGENE: Revasculariza- 
tion of the carpal bones, Feb., 171 
CAMIEL, MORTIMER R.: Ileocecal tuberculosis, April, 344 
CAMP, eel D. See DICKSON, DOUGLAS D. 
CANCE 
See also Sarcoma; Tumors; and under names of organs 
—further studies on the relation between radiation effects, cel 
viability, and induced resistance to malignant growth. 
Effects of roentgen rays on Bagg-Jacksen mouse carcinome 
755 irradiated in vitro and in situ, Anna Goldfeder, March, 


docarci tous hyperplasia in primary, secondary and 
tertiary cutaneous syphilis (ab), Herbert Lawrence, May, 
529 
in children and young adults 
—carcinoma in young persons (ab), Robert P. Morehead, May, 
29 


metastases. See also Bones, cancer 
—carcinoma of the thyroid gland with a solitary metastasis to 
the skull (ab), Hollis L. Albright, Jan., 92 
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CH 
CHILD 


COHE 
COLEMAN, 


CANCER—cont. 


roentgen therapy 
—treat ment of accessible malignant tumors with short distance 
low voltage roentgen rays (ab), D. Waldron Smithers, 


., 102 
CARDELLE, GUSTAVO, BORGES, FRANCISCO, and PEREI- 


RAS, RAUL: Massive pulmonary atelectasis occurring 
during primary tuberculous infection (ab), March, 307 


—GARCIA ROMEJU, J., and GARCIA RIVERA, J.: Case of 


congenital absence of kidney (ab), May, 526 


CARDIOSPASM. See Stomach, cardiospasm 
CARTER, H.R. See GEEVER, E.F. 
CASTE OES, A., PEREIRAS, RAUL, and GARCIA LOPEZ, 


LIO: Corvisart’s disease (tetralogy of Fallot with 
right- sided aortic arch) (ab), May, 514 
TE DU. 


——See PUE ,N. 

CATTELL, RICHARD B. See HARE, HUGH, F. 
CAUDA EQUINA. See Spinal Cord 

CECUM 


tuberculosis 
—ileocecal tuberculosis, Mortimer R. Camiel, April, 344 


CELLS 


—foam cell plaques in the intima of irradiated small arteries 
— to 500 microns in external diameter) (ab), John F. 
heehan, Feb., 211 


CEREBROSPINAL FLUID 


—effect of increased intraspinal pressure on movement of 
a oil within the spinal canal (ab), Bernard S. Ep- 
pril, 415 


CHARTERIS. "ALEXANDER A.: Rapid radium implantation 


method for rodent ulcer (ab), June, 614 


CHEEK 


cancer 

—carcinoma of cheek, alveolar processes, floor of mouth, and 
palate, Richard H. Beiswanger and K. Wilhelm Sten- 
strom, March, 213 


CH’EN, K.H. See KHOO,F. Y. 


Thorax 


Cancer, in children and young adults; Infants 

—angle of clearance of the left ventricle as an index to cardiac 
size: modified technic for its determination and range of 
values for normal children (ab), Robert L. Jackson, Rob- 
by A. J. Einstein, Alice Blau, and Helen G. Kelly, May, 

14 

—bronchiolitis in children (ab), G. H. Newns, May, 511 

—fractures about the elbow in children (ab), Harold ’B. Boyd 
and A. Ralph Altenberg, June, 610 

—importance of the early recognition of congenital dislocation 
of the hip (ab), Vernon C. Turner, Feb., 206 

—lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 

—major motility patterns of the child's Signative tract: a 
review (ab), Irving J. Wolman, Feb., 

—pulmonary hemosiderosis in a six year old boy: clinical 
and pathologic report (ab), J. D. Pilcher and Oliver Eitzen, 
Jan., 93 

—retention of urine in children due to extravesical pelvic 
disease: report of 2 cases (ab), Charles P. Howze and 
Dorothy S. Jaeger, June, 612 

—rheumatic pericarditis in early -— (ab), Samuel L. 
Ellenberg and Harold Cook, Feb., 202 

—roentgenograms of the chest taken during pertussis (ab), 
Jerome L. Kohn, Irving Schwartz, Jerome Greenbaum, 
and Mary M. I. Daly, Feb., 200 

—toner of the urogenital tract in the young (ab), Clarence 

Bandler and Philip R. Roen, May, ‘ 


CHILDRESS. WILLIAM G.: Pulenudede among hospital 


ersonnel (ab), Feb., 198 
RES 


CHLAMYDOSPO 


—maduromycosis of the hand, with special reference to hereto- 
fore undescribed foreign body granulomas formed around 
disintegrated chlamydospores (ab), Douglas Symmers 
and Andrew Sporer, Jan., 99 


CHOLESTEATOMA ee Tumors, cholesteatoma 
CHONDRODYSTROPHIA FETALIS. See Achondroplasia 
CHOROID PLEXUS 


—some roentgenological and pathological aspects of calcifica- 
tion of choroid plexus (ab), Ernest H. Wood, Jr., June, 


See Liver 
CLAGETT, 0. THERON. See OLSEN, ARTHUR M. 
CLARK, R: LEE, Jr. See PARSONS, WILLARD H. 


—oral aspect of cleidocranial dysostosis (ab), Wm. S. Britt, 


509 
CLIFFORD, % STEWART H., NEUHAUSER, EDWARD B. D., 


and FERGUSON, CHARLES F:: Adenoid bronchosinu- 
sitis in infants and children (ab), June, 602 


CLIFT, M. WILLIAM: A new nasopharyngeal radium applica- 


tor (ab), May, 530 


CLIMATE 


—radiology vs. the monsoon: effect of climate upon equip- 
ost. Philip J. Hodes and George P. Keefer, March, 
56 


CLOSE, H.G. See ALEXANDER 
,W. See N, 
RALP ae BOONE, JOHN A. 


COLLES FRACTURE. See Radius, fractures 
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COLON 
See also Intestines 
—management and prognosis of megacolon (Hirschsprung’ 
disease): review of 24 cases (ab), K. S. Grimson, H. \ 
Vandegrift, and H. M. Dratz, April, 412 
—rectal and colonic complications of pelvic irradiation (ab) 
Herbert I. Kallet and M. Jordan Thorstad, April, 423 . 
COLOSTOMY 
—treatment of large bowel obstruction. Transverse eolos. 
tomy— incidence of incompetency of ileocecal valve: 
experience at the University of Minnesota Hospitals 
(ab), Clarence Dennis, April, 413 
COOK, EDWARD N. See COUNSELLER, VIRGIL S. 
COOK; HAROLD. See ELLENBERG, SAMUEL L. 
COOPERSTOCK, M.: Atelectasis complicating acute polio- 
myelitis with involvement of respiratory muscles (ab), 
Feb., 200 
Purulent pericarditis complicating pneumonia Recovery in 
an infant following therapeutic aspiration and the de. 
velopment of pneumopericardium (ab), Feb., 202 
COPLEMAN, BENJAMIN Roentgenographic diagnosis 0 
the small central protruded intervertebral disc, including 
a discussion use pantopaque as a myelographic 
medium (ab), 51¢ 
COR BIATRIATUM TRILOCULARE. See Heart, abnormalities 
CORVISART’S DISEASE. See Heart, abnormalities 
COUNSELLER, VIRGIL S., COOK, EDWARD N., and SER. 
FELD, PHILIP H Primary epithelioma of the ureter: 
follow-up study of 18 cases with the addition of 9 new cases 
(ab), Feb., 208 
CRANIOLACONIA. See Cranium, abnormalities 
RANIUM 


See also Parietal Bone; Temporal Bone 

—fibrous dysplasia of the skull: a probable explanation for 
leontiasis ossea, David G. Pugh, June, 548 

—osteoporosis circumscripta cranii: its pathogenesis and oc- 
currence in leontiasis ossea and in hyperparathyroidism, 
Frank Windholz, Jan., 14 

abnormalities 

—new light on origin of enaeineaats (ab), J. Blair Hartley 
and C. W. F. Burnett, Jan., 9 

cancer 

—carcinoma of thyroid gland with solitary metastasis to skull 
(ab), Hollis L. Albright, Jan., 92 

fractures 

—factors influencing mortality in head injury, Harold C. 
Voris, Feb., 166 

—traumatic pneumocephalus, L. H. Garland and M. E. Mot- 
tram, March, 2: 

roentgenography 

—tomography of the skull, Ervin H. Holvey, Louis M. Roseo- 
thal, and Barry J. Anson, May, 425 

CRETINISM 

—epiphysial dysgenesis associated with cretinism in a prema- 

ture infant (ab), Maurice L. Blatt, Mary Zeldes, and 


James Goodfriend, Feb., 206 

CRISTOL, D. S., and GREENE, L. F.: Extrarenal tuberculous 
lesions associated with renal tuberculosis (ab), May, 525 

eo A.C. See KAHN, EDGAR A. 

CROW 3S. J.: Local use of sulfadiazine solution, radon, tyro- 
bry and penicillin in otolaryn AMES J. (ab), March, 318 

CUBBINS, WM.R. Sec CALLAHAN, ja 

CURTIS, M. See DUNNING, W. 

CUSCADEN . G.: Cancer of female urethra (ab), Jan., 105 

CUTLER BMAX: Concentration method of radiotherapy for 
cancer of the oe, pharynx, and larynx: report of 
(ab), Jan., 

CYST 

See also Lungs; Maxillary Sinus; Mediastinum; etc. 


D 


DALY, MARY M.I. See KOHN, JEROME L 
DANN, DAVID S., LOCKWOOD, IRA H., NEIBLING, HAR- 
OL , and WALKER, JOHN N W.: A teratoid tumor of 
he chest: case report, June, 585 
DARBY, 7 Ane U. See VAN GELDER, DAVID W. 
OFF, LEO M. See EPSTEIN, BERNARD DS. 
AVIDS ON, CHARLES N. See McCORT, JAMES J. 
DAVIN, JULIA R. See PIRKLE, H. B. 
DEAFNESS 
—treatment of impaired hearing by radiation of excessive 
lymphoid tissue in the nasopharynx (ab), Henry D. 
Rentschler and John W. Settle, Jr., March, 318 
DeGRAFF, RALPH MAURICE (obit), March, 299 . 
DELANO, PERCY J., and WEIHE, ARTHUR R.: Cardiac 
aneurysm (ab), March, 309 
de LORIMI _ COL. ALFRED A., awarded Legion of Merit, 


DENNIS. ¢ CLARENCE: Treatment of large bowel obstruction. 
Transv erse colostomy— incidence of incompetency 
ng valve: experience at the University of Minne- 

ota Hos peste (ab), April, 413 

DENTON, JA See GRIMM, H. W. 

DERMOID Cysts. See Tumors, dermoid 

ae SowanD B.: Benign tumors of the stomach (ab), 


DIABETES INSIPIDUS 
—clinical observations in 42 cases (ab), George M. Jones, 
April, 422 
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ELLITUS ae ERNEST W.: Roentgen therapy with the army 
DIABETES 6 with Albright’s syndrome (osteitis fibrosa dis- field unit (ab), April, 418 
rung’s ao oN areas of skin pigmentation, and endocrine dys- EICHEL LBI RGER, guy a. ADA 
HN function with precocious puberty in females) (ab), Frank- EINSTEIN, ROBERT A. see JACKSON, RORERT L. 
lin B. Peck and Charles V. Sage, 312 EITZEN, OLIVER. See PILE 
1 (ab) DICKERSON, W. W. See ROSS, ELBOW - : 
423° DICKISON, j. <. and SHANNON, a *6.: Fractures of the —fractures about elbow in children (ab), Harold B. Boyd and 
carpal sc aphoid in the Canadian Army (ab), May, 521 A. a Altenberg, June, 610 
colos. DICKSON, DOUGLAS D., CAMP, JOHN D., and GHORM- ELECTRON 
valve LEY, RALPH K.: Osteitis deformans: Paget’s disease — Le. maximal energy attainable in a pegeteen (ab), D. 
Spitals of the bone, May, 449 anenko and I. Pomeranchuk, Feb., 2 
DIGESTIVE SYSTEM ELLENBERG, SAMUEL L., and COOK, HAROLD: Rheu- 
See also Cecum; Colon; Duodenum; Gastro-Intestinal matic pericarditis in early childhood (ab), Feb., 202 
7 Intestines; Stomach; etc. meen ~ “ay FRIEDRICH: Lethal dose studies with x-rays, 
Polio- —foreign bodies in the digestive tract, Samuel Brown, Feb., 143 Feb., 125 a 
(ab), —relationship between the lymphoblastic tumor and the di- Response of the liver to irradiation, March, 241 i 
pues, tract (ab), J. Borak, April, 421 EMPHYSEMA 
ery in DIPPEL, A. L.: Relationship of descensus uteri to pelvic size —obstructive emphysema in infancy due to tuberculous 
re de. ond oo and to certain obstetric and economic mediastinal glands. Report of a case (ab), L. G. Pray, 
factors (ab), April, 417 May, 511 
SiS 0 DISTOMIASIS —pneumonia, pneumothorax, and emphysema following inges- 
luding ——— diseases of interest to the radiologist, L. H. Garland, tion of kerosene (ab), Edwin P. Scott, March, 307 
raphie emphysematous bullae following lung abscess 
DIVERTICULA. See Duodenum; Intestines Waldo R. Oechsli, April, 411 
alities DONALDSON, S. W.: Radiology and the law (ab), Feb., 208 ENDOCRINE GLANDS ; 
DORAN, ROBERT E. See GERSHON-COHEN, J. See also under names of glands, as Parathyroid; Thymus; 4 
SEE. DORMER, B. A., FRIEDLANDER, J., and WILES, B. jis Thyroid ; 
reter: Bronchography in pulmonary ‘tuberculosis: I. Normal —diehaies mellitus associated with Albright's syndrome 
Cases or questionable roentgenographic findings in lungs and (osteitis fibrosa disseminata, areas of skin pigmentation, 
itive sputum (ab), June, 603 and endocrine dysfunction with precocious puberty in to 
Bronchography in pulmonary tuberculosis: II. Radiographic females) (ab), Franklin B. Peck and Charles V. Sage, Ly 
blackout-evaluation of underlying lesions (ab), June, 603 March, 312 - ai 
DOUGLAS, S. J.: Cancer of the lip (ab), Feb., 209 — ee skeletal irregularities of the hands, John F. Holt i, ‘ 
mn for DOWNING, F. HAROLD: Collapse of Diicmated dise d J. Hodges, Jan., & 7 
following spinal puncture: report of two cases (ab), ENDOTHELIOMYELOMA. See Tumors, Ewing's 5 
dism, DRACUNCULOSIS —v — of opaque enema ont its modifications (ab), Norman 2 
~—— in the guinea worm (ab), J. S. Brocklebank, ooearees. Jan., 
an., EOSINOPH LS 
rtley DRATZ, H. M See GRIMSON, K. S. ares to granuloma of bone presenting neurologic signs 
DREILING, DAVID. See MARSHAK, RICHARD H. and symptoms. Report of case (ab), Raymond L. Os- 
DRUET, KENNETH L. See WRIGHT, IRVING S. borne, Edward D. Freis, and Alfred G. Levin, Jan., 98 
skull DUFF, F. See O’DONOVAN, D. K. —infiltration of the lungs (Loeffler’s syndrome) (ab), Stewart 
DUGAN, DAVID J. See BLADES, BRIAN H. Jones and Carlton R. Souders, May, 512 
DUNLAP, CHARLES E., AUB, OSEPH C., EVANS, ROBLEY —Loeffier’s syndrome. Transient pulmonary infiltrations with 
dC. D., and HARRIS, ROB: RT S.: Transplantable osteo- blood eosinophilia (ab), H. B. Pirkle and Julia R. Davin, 
genic ic induced in rats by feeding radium (ab), March, 307 
Mot- Feb., —roentgen features of eosinophilic infiltrations in the lungs, 
DUNNING, W. F., and CURTIS, M. R.: The experimental Herman Hennell and Marcy L. Sussman, April, 328 
production of extraskeletal’ bone- forming neoplasms in —transitory migratory pulmonary infiltrations associated with 
seD- the rat, Jan., 64 eosinophilia (Loeffler’s syndrome), with the report of an 
DUODENUM additional case (ab), J. Winthrop Peabody, May, 512 
—aneurysm of the abdominal aorta with rupture into duo- EPIPHYSES 
ema- denum. _, Report of three cases (ab), H. R. Pratt-Thomas, —epiphysial dysgenesis associated with cretinism in a prema- 
and March, ture infant (ab), Maurice L. Blatt, Mary Zeldes, and 
—duodenal div erticulum simulating gallbladder colic. Report James Goodfriend (ab), Feb., 206 3 
tlous of a case (ab), Hugh F. Hare and Richard B. Cattell, it separation of upper femoral epiphysis; a birth 
, 525 Feb., 205 (ab), Putnam C. Kennedy, Jan., 100 
—duodenal obstruction due to tuberculous pretegeitis EPSTEIN, ERNARD S.: Effect of increased intraspinal pres- 
m8 aes H. Marshak and David Dreiling, May, 495 sure on movement of iodized oil within the spinal canal 
| (ab), April, 415 
See also Pneumoconiosis —and DAVIDOFF, LEO M.: lodized oil myelography of the 
—dust bronchitis (ab), John A. Toomey and Carl [. Peter- cervical spine. Observations on the normal and on five 
105 silge, March, 307 patients with ruptured = yapeeon discs of the lower 
for DYSOSTOSIS. See Bones, growt cervical spine (ab), Ma 
t of DYSPLASIA, POLYOSTOTIC FIBROUS ERB, WILLIAM H., and SMITH. DELBERT C.: Atresia of 
—(ab), D. K. O'Donovan, F. Duff, T. D. O'Farrell, and John — intestine. Two case reports; one multiple atresia, 
McGrath, May, 523 ith survival (ab), March, 311 
—fibrous dysplasia of the skull: a probable explanation for ERYTHROCYT ES 
leontiasis ossea, David G. Pugh, June, 548 —concentration of red blood corpuscles containing labeled 
phosphorus compounds in the arterial blood after the 
intravenous injection. Preliminary report (ab), Gustav 
E Nylin and Mignon Malm, Feb., 212 
ESOPHAGUS 
AR EAR —roentgenographic appearance of esophagus in normal in- 
of tumors fants (ab), Harry Bakwin, Eleanor Galenson, and Bernard 3 
r —cholesteatoma with fistula into the labyrinth. Report E. LeVine, June, 606 : 
ro ay in which the roentgenologic findings were confusing —surgical treatment of esophageal _- and tracheo- 
EC Hans Von Leden and Henry L. Williams, Jan., 92 esophageal fistulas (ab), Wm. E. Ladd, Jan., 94 
BeHNCOCCOsIS. See Lungs —ulceration associated with diaphragmatic hernia (congeni- 
OMICS, MEDICAL tally short esophagus) (ed), June, 594 
—a trade journal looks at medicine (ed), L. H. Garland, Jan., cancer 
: A —treatment; discussion (ab), W. M. Levitt, M. Lederman, 
> EDE merican medicine tomorrow (ed), Mac F. Cahal, May, 499 et al., Jan., 103 
MA stula. See Fistula 
—experimental hypoproteinemia and edema. Studies of in- ESTROGE NS ¢. 
i testinal absorption and intestinal roentgenologic charac- —contribution to the treatment of post-irradiation necrosis nN 
ac teristics (ab), Argyl J. Beams, Alfred H. Free, and Jack (estrogenic ointment), John E. Moseley, March, 262 i 
sit EDIDIN’ Leonards, Jan., 106 ROBLEY D. See DUNLAP, ES E. 
P EDITOR’ See MORA, J. M. EXLEY, MARK, and HOTCHKISS, S.: Supernumerary ; 
on. RIALS kidney with clear cell carcinoma ye Feb., 208 
i 4 service for radiotherapists, June, 596 EXNER, FRANK M., and PACKARD, CHARLES: Measure- 
ne- Allen’ journal looks at medicine, L. H. Garland, Jan., 84 ments of surface and depth dose ratios from 70 to 1,000 
len, Lewis George, Jan., 82 kv., April, 367 
ion ican medicine tomorrow, Mac F. Cahal, May, 499 —See PACKARD, CHARLES P 
y pmo) of whole body roentgen irradiation in animals, T. EXPOSITO, LORENZO, and de FERIA, ARGELIO: Lipo- 
b) eucutia, Feb., 184 hondrodystrophia (ab), March, 312 
, maidential address, E. R. Witwer, March, 293 EXTREMITIE 
Riel and physics, W. V. Mayneord, April, 401 See also a 
“, eo G., an appreciation, March, 297 —use of radioactive sodium in studies of circulation in pe 
associate editorship, Feb., 187 with peripheral vascular disease: preliminary repor' " 
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EYELIDS 
cancer 
—rapid radium implantation method for rodent ulcer (ab), 
Alexander A. Charteris, June, 614 
EYES 
—response of the retina to the direct roentgen beam. A 
method of assessing the condition of the retina and an aid 
in localizing intraocular foreign bodies, Ellwood W. 
Godfrey, Harry P. Schenck, and Louis E. Sileox, March, 


F 
FALLOPIAN TUBES 


—hysterosalpingography, a routine aid in gynecological diag- 
nosis (ab), Phineas Bernstein, May, 52 
a — tubal patency (ab), Frederick L. Schwartz, 
Ma 315 
FALLOT’ TRTRALOGY. See Heart, abnormalities 
FARMAN, FRANKLIN: Bilateral nephrolithiasis in horseshoe 
ERY (ab), Jan., 101 


FARME : A new integrating dosemeter for X-ray ther- 
apy (ab): Feb., 211 
FECES 
blood in 


—abdominal aortic aneurysm: rupture into jejunum pre- 
ceded by occult -"y (ab), Glenn I. Hiller and Richard 
M. Johnson, Jan., 95 

FEMUR 

—aseptic necrosis of head of femur following traumatic dis- 
location of the hip (ab), S. Kleinberg, April, 416 

—traumatic separation of the upper femoral epiphysis; a 
birth injury (ab), Putnam C. Kennedy, Jan., 100 

fractures 

—of neck; analysis of 157 intracapsular and extracapsular 
fractures (ab), Irwin E. Siris and John D. Ryan, Feb., 
207 


tuberculosis 
—tuberculosis of * greater trochanter and its bursa, Paul C. 
Briede, Jan., 
tumors 
eae osteoma of mid- 7} region. Case report (ab), 
Paul H. Harmon, 
FERGUSON, CHARLES F. Oe CLIFFORD, STEWART H. 
FERGUSON, GEORGE B.: Hemangioma of the adult and of 
infant larynx; of the literature and a report 
of two (ab), 
de FERIA, ARGELIO. See YeXPOSITO, LORENZO 
S. See McCAHEY, JAMES 


—acute leukemia complicating pregnancy, with necropsy find- 
ings in the fetus; case (ab), H. S. Applebaum, Feb., 209 
—antepartum study of fetal polarity and rotation (ab), Abner 
1. Weisman, June, 61 
FIBROMA. See Tumors, fibroma 
FIBROSARCOMA. See Sarcoma, fibrosarcoma 
FILARIASIS 
—tropical diseases of interest to the radiologist, L. H. Garland, 


an., 
FINGERS AND TOES 
—triphalangeal bifid thumb: report of 6 cases (ab), Paul W. 
a and Frank P. Guidotti, June, 608 
FISSUR 
alissural cysts (ab), Harry C. Rosenberger, June, 602 
arteriovenous 
—cavernous hemangioma of the lung (arteriovenous fistula). 
Report of a case with successful treatment by pneumonec- 
tomy (ab), W. E. Adams, T. F. Thornton, Jr., and Lillian 
Eichelberger, March, 308 
—of lung: report of patient cured by pneumonectomy (ab), 
ohn C. Jones and William P. Thompson, June, 605 
esophagotracheal 
—surgical treatment of esophageal atresia and tracheoesoph- 
ageal fistulas (ab), Wm. E. Ladd, Jan., 94 
labyrinthine 
—cholesteatoma with fistula into the labyrinth. Report of a 
case in which the roentgenologic findings were confusing 
(ab), Hans Von Leden and Henry L. Williams, Jan., 92 
recto-urinary 
—(ab), Seymour F. Wilhelm, June, 612 
FLATULENCE 
———— gas volumes at altitude (ab), Eric W. Peterson, 
sil S. Kent, and Howard R. Ripley, Feb., 205 
FLETCHER, ERNEST: Ankylosing spondylitis (ab), May, 


520 
FLO, SPENCER C. See HURT, FLOYD 
FLUOROGRAPH Y. See Roentgen Rays, fluoroscopy; Roent- 
rotection agains 
FLYNN, J JOS P E. See WRIGHT, IRVING S. 


See also Ankle; Astragalus; Calcaneum; Metatarsus; 
etc. 
oe panes: a method of mensuration, Morris Kaplan and 


Mar monds, April, 355 
FOREIGN BODIES 


—direct visual _- triangulation roentgenoscopy in the 
removal of opaque foreign bodies (ab), Wendell E. Rob- 
erts, May, 52 

- foreign body in thyroid gland (ab), Herbert T. Wikle and 
Thomas Spellman, March, 305 


—response of the retina to the direct roentgen beam, 
method of assessing the condition of the retina and an 7 
in localizing intraocular foreign bodies, Ellwood W. aid 
frey, Harry P. Schenck, and Louis E. Silcox, March, 229 

—four-inch packing nail in lung: case followed f js 
years (ab), J. Blair Hartley, Jan., OF thirteen 

—in digestive tract, Samuel Brown, Feb., 143 

FOULDS, GORDON S.: Renal calculus with Parathyroig 
adenoma (ab), May, 525 
FRACTURES 
See also under names of bones 

—fatigue fractures (ab), Percival A. Robin and Samuel B. 
Thompson, March, 314 

—fatigue-stress fractures, div erse anatomic location and simi. 
larity to malignant lesions (ab), J. Gershon-Cohen and 
Robert E. Doran, June, 610 

—“‘ring’’ sequestra as a complication of fixed skeletal traction 
(ab), C. P. Truog, March, 313 

insufficiency. See Calcaneum, fractures 

march. See Metatarsus, fractures 

FRAMBESIA 

—acute manifestations of yaws of bone and joint (ab), Arthur 
. Helfet, June, 607 

FRANK, T. J. F.: Aneurysm of the ventricle of the heart, with 
the report of a case (ab), Feb., 203 

FREE, ALFRED H. See BEAMS, ARGYL } 3 

FREER, ARDEN: Occurrence of pulmonary tuberculosis jp 
supposedly screened selectees (ab), Feb., 196 

FREIS, EDWARD D. See OSBORNE, RAYMOND L. 

FRENCH, J. DOUGLAS, and PAYNE, J. T.: Cauda equina 
compression syndrome with herniated nucleus pulposus 
report of eight cases (ab), March 
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abnormalities 
—congenital abseace; case (ab), Gustavo Senden, J. Garcia 
Romeu and J. Garcia Rivera, May, 526 
—congenital solitary pelvic ectopic kidney; with report of 
case, B H. Nichols and J. T. Marr, March, 255 
—duplication of renal pelvis and ureter (ab), Laurence F. 
Greene, June, 611 
—supernumerary kidney with clear cell carcinoma (ab), Mark 
Exley and W. S. Hotchkiss, Feb., 208 
blood supply 
—thrombosis of the renal vein (ab), William F. Melick and 
Alvin E. Vitt, Feb., 208 
calculi 
—bilateral nephrolithiasis in horseshoe kidney (ab), Franklin 
Farman, Jan., 1 
—calculus with parathyroid adenoma (ab) Gordon S. Foulds, 
May, 525 
cancer 
—supernumerary kidney with clear cell carcinoma (ab), Mark 
Exley and W. S. Hotchkiss, Feb., 208 
diseases 
—actinomycosis; report of primary case (ab), Charles P. 
Mathé, March, 315 
horseshoe 
—bilateral nephrolithiasis in horseshoe kidney (ab), Franklin 
Farman, Jan., 10 
rupture 
—perirenal abscess with extension into right pleural cavity 
following rupture of right renal pelvis: operative findings 
and results (ab), Neil S. Moore and Harry H. McCarthy, 
March, 315 
tuberculosis 
—extrarenal tuberculous lesions associated with renal tubercu- 
losis (ab), D. S. Cristol and L. F. Greene, May, 525 
KLEIMAN, A. H.: Hemangioma of the testis (ab), Jan., 105 
KLEINBERG, S.: Aseptic necrosis of the head of the femur 
follow traumatic dislocation of the hip (ab), April, 416 
KLIPPEL-FEI SYNDROME. See Spine, abnormalities 


—degenerative calcification in articular cartilage (ab), Paul 
Harmon, June, 
—injuries in service personnel (ab), John H. Allan and Jesse T. 
Nicholson, March, 313 
—injuries to the ligaments (ab), Leroy C. Abbott John B. de C. 
segaten. Frederic C. Bost, and Carl E. Anderson, March, 
14 


—non-injection method for roentgenographic visualization of 
the internal semilunar cartilage. Technic and analysis of 
results in 709 examinations (ab), Leonard Long, May, 520 

—pneumoradiography (ab), Francis Blonek and Joseph Wolf, 
April, 416 

t of two cases (ab), James W. Sever, April, 416 
KOEN CG, EDWARD Anatomical studies of the lung, 

primarily for tuberculosis, Feb. 

KOHN, jeROME E L., SCHWARTZ, IRVING, GREENBAUM, 
E, and DALY, MAR ¥YM.1 Roentgenograms 

f the chest — during ertussis (ab), Feb., 200 
KRAUSE, GEORGE R., THOMPSON, JOHN 
March an of two hundred cases (ab), 


KRIEGER, ‘CHARLES I. See RAFSKY, HENRY A. 

KRUGER, ALFRED L., WALLACE, ALBERT W., MEDEL- 
MAN, JOHN P., "and GRIMES, S. BUTLER: Primary 
atypical pneumonia simulating infiltrative pulmonary 
tuberculosis (ab), Feb., 199 

KYPHOSIS. See Spine, curvature 


L 


LABYRINTH. See Fistula, labyrinthine 
LADD, WM. E.: Surgical treatment of esophageal atresia and 
tracheoesophageal fistulas (ab), Jan., 94 
LAMBLIASIS 
—— with unusual findings (ab), P. B. Welch, April, 


412 
LAPIDUS, PAUL W., and GUIDOTTI, FRANK P.: Triphalan- 
Lanvex bifid thumb: report of six cases (ab), June, 608 


cancer 
—concentration method of radiotherapy for cancer of mouth, 
pharynx, and larynx: report of progess (ab), Max Cut- 
ler, Jan., 102 
—consideration of dose distributions in treatment of intrinsic 
carcinoma by radium implantation (ab), J. Morton, L. H. 
Gray, and G. J. Neary, March, 316 
—review of treatment and end results at the Brooklyn Cancer 
Institute (ab), W. E. Howes and M. Platau, April, 419 
tumors 
—hemangioma of the adult and of the infant larynx. Review 
of the literature and report of 2 cases (ab), George B. 
Ferguson, May, 528 
LAW, FREDERICK M.: Stereoscopic films in 
art A sinus examinations (ab), Ma 
LAWRENCE, 6. See PHILIPSBORN, H. Jr. 
LAWRENCE, HERBERT: Pseudocarcinomatous hyperplasia 
and tertiary cutaneous syphilis 
May, 
LAZARUS, ‘JOSEPH A., and MARKS, MORRIS S.: Aneurysm 
of the renal artery—true and false—with special reference 
to preoperative diagnosis (ab), May, 527 
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LEAVITT, DARRELL G., and WOODWARD, HARRY W.: 
March fracture. Statistical study of 47 patients (ab), 


une, 611 
LEDERMAN, M. See TAYLOR, HERMON 
LEE, MADISON J., Jr.: Congenital anomalies of the lower part 
ot. the rectum: analysis of sixteen cases (ab), May, 516 
LEIOMYOMA. See Tumors, myoma 
LEONARDS, JACK R. See BEAMS, ARGYL J. 
LEONTIASIS OSSIUM 
—fibrous dysplasia of the skull: a probable explanation for 
leontiasis ossea, David G. Pugh, June, 548 
—osteoporosis circumscripta cranii: its pathogenesis and oc- 
currence in leontiasis ossea and in hyperparathyroidism 
Frank Windholz, Jan., 14 
LEUKEMIA 
—acute leukemia complicating pregnancy. with necropsy find- 
ings in the fetus; case (ab), H. S. Applebaum, Feb., 209 
—lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 
—observations on over 100 cases of myelogenous and lym- 
phatic leukemia, with blood and sternal puncture studies 
and follow-up of several years, Asa B. Friedmann and Leo 
M. Meyer, April, 341 
—thymic region tumors with acute leukemia (ab), N. Puente 
Duany and A. Castellanos, March, 31 
—x-ray therapy of heart in patient with leukemia, heart block, 
and . ten (ab), H. Blotner and M. C. Sosman, 
Feb., 209 
LEVIN, ALFRED G. See OSBORNE, RAYMOND L. 
LeVINE, BERNARD E. See BAKWIN, HARRY 
LEVITIN, JOSEPH: A case of arterial — periarticular cal- 
cinosis of unknown etiology, May, 
LEVITT, W. M. See TAYLOR, HERMON 
LEWIS, *K.C. See PHILIPSBORN, H. F., Jr. 
LIGAMENTS. See Knee 
LINDAU’S DISEASE. See Tumors, angioma 
LIPOCHONDRODYSTROPHY 
—lipochondrodystrophia (ab), Lorenzo Expdésito and Argelio 
de Feria, March, 312 
LIPOMA. See Tumors, lipoma 
LIPS 
cancer 
—/(ab), S. J. Douglas, Feb., 209 
tumors 
et of an unusual hemangioma (ab), I. I. Kaplan, 


Feb., 210 
15, E- S. See KHOO, F. Y. 

—response to irradiation, Friedrich Ellinger, March, 241 

cancer 

—hepatoma, with metastasis to bone occurring in patient 
known to have had advanced cirrhosis eight years pre- 
viously (ab), Maurice Mensh and Harold A. Hanno, May, 
517 


LOCKWOOD, IRA H. See DANN, DAVID S. 

LOFFLER SYNDROME. See Eosinophils 

LONG, LEONARD: Non-injection method for roentgenographic 
visualization of the internal semilunar cartilage. Tech- 
nique and analysis of results in 709 examinations (ab), 
May, 520 

LONGEVITY 

—longevity in ventricular aneurysm: report of a case followed 
over a ten year period (ab), Dennison Young and John B. 
Schwedel, March, 309 

LORENZ, EGON: Radioactivity and lung cancer; a critical 
review of lung eo “4 miners of Schneeberg and Joach- 
imsthal (ab), April, 

LOWRY, FREDERIC STEIN, GEORGE H. 

LUBERT, MORTIMER: Actinomycosis of the vertebrae (ab), 


, 98 
LUNG 
See also Bronchi; Tuberculosis, Pulmonary 
—~anatomical x-ray studies of the lung, primarily for tuber- 
culosis, Edward C. Koenig, Feb., 158 
—pulmonary changes in chronic cystic pancreatic disease (ab), 
George J. Baylin, May, 513 
—pulmonary hemosiderosis in a six year old boy: clinical and 
pathologic report (ab), J. D. Pilcher and Oliver Eitzen, 
Jan., 93 
—round densities within cavities. Lung lesions simulating 
the pathognomonic roentgen sign of echinococcus cyst 
(ab), 1. D. Bobrowitz, June, 604 
—thoracic manifestations of aepeakpocte, Solon S. Bernstein 
and Marcy L. Sussman, Jan., 37 
abscess 
—diagnosis and treatment (ab), T. Holmes Sellors, L. G. Blair, 
and L. E. Houghton, Feb., 20 
postoperative emphysematous bullae following lung abscess 
(ab), Waldo R. Oechsli, April, 411 
—pulmonary abscess (ab), Arthur M. Olsen and O. Theron 
an June, 604 
agenesi 
—(ab), “anibal R. Valle and Evarts A. Graham, April, 410 
cancer 
new growths of the chest (ab), Carl W. Tempel, March, 308 
radioactivity and lung cancer; critical review of lung cancer 
in miners of Schneeberg and Joachimsthal (ab), Egon 
Lorenz, April, 424 
cavitation 
sound densities within cavities. Lung lesions simulating 
the pathognomonic roentgen sign of echinococcus cyst 
(ab), I. D. Bobrowitz, June, 604 
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collapse. See also Pneumothorax; Tuberculosj 
osts, Pulmonary 

—atelectasis complicating acute poliomyelitis with involy 

ve: 

at of respiratory muscles (ab), M. Cooperstock, Feb 

—massive atelectasis occurring durin ri 
infection (ab), Gustavo Cardelle, 
Ratil Pereiras, 307 wes, and 

—roentgen appearance of lobar and segmental collapse: 
liminary report, Laurence L. Robbi 4 
Hale. Feb.. 107 ns and Clayton 

—roentgen appearance of lobar and segmental coll 
Technic of examination, Laurence L. Robbins, Clay . 
H. Hale, and O. E. Merrill, May, 471 —_ 

—roentgen appearance of lobar and segmental collapse. || 
7. normal chest as it pertains to collapse, Laurence 

. Robbins and Clayton H. Hale, June, 543 

di fl h iod 

—cystic disease of lung, with iodized oil settee y 
non Madsen and H. B. Pirkle, May, 512 (ab), H. Ve. 

dust diseases. See Pneumoconiosis 

fistula. See Fistula 

bodies 

—four-inch packing nail in the lung; — follow 
years (ab), J. Blair Hartley, Jan., od for thitons 

mycosis. See Blastomycosis 

pathology 

—eosinophilic infiltration of the lungs (Loeffler’s syndrom 
(8). Stewart H. Jones and Carlton R. Souders, May 
Ole 

with bi eosinophilia (ab), PB. Pirkle 
Davin, March, 307 

—roentgen features of eosinophilic infiltrations in the lungs 
Herman Hennell and Marcy L. Sussman, April, 328 

—transitory migratory pulmonary infiltrations associated with 
eosinophilia (Loeffler’s syndrome), with the report of an 
additional case (ab), J. Winthrop Peabody, May, 512 

sounds 

—cavernous breathing: is there such a sound? (ab), George 
G. Ornstein, May, 510 


surgery 

—arteriovenous fistula of the lung: — of patient cured by 
pneumonectomy (ab), John C. Jones and William P 
Thompson, June, 605 

tumors 


—cavernous hemangioma (arteriovenous fistula). Report of 
a case with successful treatment by pneumonectomy (ab 
W. E. Adams, T. F. Thornton, Jr., and Lillian Eichel- 
berger, March, 308 

—roentgenologic and pathologic aspects of pulmonary tumors 
probably alveolar in origin, with report of six cases, one 
of them complicated by torulosis of the central nervous 
aan, E. F. Geever, H. R. Carter, K. T. Neubuerger 
and E. A. Schmidt, April, 319 

LYMPH NODES 

tuberculosis 

—duodenal obstruction due to a Richard H 
Marshak and David Dreiling, May, 4 

—obstructive emphysema in infancy due medi- 
— glands. Report of a case (ab), L. G. Pray, May 


LYMPHOBLASTOMA. See Hodgkin's Disease; Leukemia; 
arcoma, hosarcoma 
LYMPHOID TISSUE 
See also Adenoids 
—local use of sulfadiazine solution, radon, tyrothricin, and 
penicillin in otolaryngology (ab), S. J. Crowe, March, 318 
—-new nasopharyngeal radium applicator (ab), M. William 
Clift, May, 530 
—treatment of impaired hearing by radiation of excessive lym- 
ey tissue in the nasopharynx (ab), Henry D. Rentsec 
d John W. Settle, Jr., March, 318 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma 


MacAUSLAND, W. RUSSELL: Perilunar dislocations of the 
—, bones and dislocation of the lunate bone (ab 


McCAHEY, J JAMES F., and FETTER, JOHN S.: Non-fibrous 
vesico-ureteral obstruction (ab), May, 526 

McCARTHY, HARRY H. See MOORE, NEIL S. 

McCARTY, RAY B., and PRESENT, ARTHUR j.s Meses- 
hernia simulating paraduodenal hernia (ab) 


McCORT. JAMES J.: features of chronic tuberculous 
veritonitis (ab), April, 4 

——DAVIDSON, CHARLES N, and WALTON, HENRY J.: 
Determination of the placental site in bleeding during the 
last trimester of pregnancy (ab), ao. 417 

MacGOWAN, T. J. B. A.: y (ab), May, 519 

McGRATH, JOHN. See O’DON VAN. 'D 

McINTOSH, HARRIET C. See RA ASHBAUM, , MAURICE 


tion of infarctions of the myocardium, Feb., ist 
ae H. VERNON, and PIRKLE, H. B.: Cystic disea* 
the lung with iodized oil studies (ab), May, 512 
MADUROMYCOSIS. See Mycetoma 
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Vol. 44 


—pneumonitis associated with malaria (ab), I. L. Applebaum 


| Shrager, May, 511 
roi diseases of interest tothe radiologist, L. H. Garland, 


MIGNON. See NYLIN, GUSTAV 

MANDIBLE See Jaws 

MARCH FRACTURE. See Metatarsus, fractures 

MARCY, C. HOWARD: Problem of tuberculosis in apparently 
healthy man as shown in the routine examinations for 
ind ORR into the Armed Forces (ab), Feb., 196 

MARKS, If RIS S. See LAZARUS, JOSEPH A. 

MARR, mo Ree NIC CHOLS, B. H. 

AK, RICHARD H., and DREILING, DAVID: Duo- 

denal —_—— due to tuberculous lymphadenitis, 


See Breast, inflammation 
MATHE, CHARLES P.: Actinomycosis of the kidney; report 
primary case (ab), March, 315 
MATTICK. PWALTER L.: Some experiences in the treatment of 
bronchial cancer (ab), March, 317 
MAUL, HERMON GUSTAVE (obit), March, 299 
Y BONE. See Jaws 
MAXIL’ RY SINUS 
NAXILEARY SI cysts, with special reference to the roentgen 
aspects and diagnosis of the large —. fa». Jack W. 
Grossman and Harold D. Waltz, April, 
MEDELMAN, _— P. See KRUGER, ALFRED L. 
TINU 
ose herniation in artificial pneumothorax. Case 
report of bilateral mediastinal herniation in bilateral 
pneumothorax and herniation of extreme size and unusual 
type (ab), 1. D. Bobrowitz, April, 412 
—posterior mediastinal goiter (ab), J. M. Mora, H. J. Isaacs, 
S. H. Spencer, and L. Edidin, May, 513 
lymph nodes. See Lymph Nodes 
tumors 
—dermoid cysts and teratomata of the mediastinum (ab), 
N. Lloyd Rusby, Feb., 202 
—intrathoracic mediastinal oni (ab), Thomas B. Wiper 
and Joseph M. Miller, June, 605 
—teratoid tumor of the chest; case report, David S. Dann, 
Ira H. Lockwood, Harold A. Neibling, and John W. Wal- 
ker, June, 585 
—tuberculoma of posterior mediastinum (ab), Brian Blades 
and David J. Dugan, March, 309 
MEDICINE 
—American medicine tomorrow (ed), Mac F. Cahal, May, 499 
—trade journal looks at medicine (ed), L. H. Garland, Jan., 84 
MEDLAR, E. M., PESQUERA, G. S., and ORDWAY, W. H.: 
Comparison of roentgenograms. with the pathology of 
a miliary pulmonary tuberculosis in the rabbit 
March, 306 
MEDULLA OBLONGATA 
tumors 
—hemangioblastoma of the medulla—Lindau’s disease: re- 
ng to radiation therapy (ab), Mervyn H. Hirschfeld, 


Jan., 105 

MEGACOLON. See Colon, dilatation 

MEIGS, JOE V.: Medical progress. Gynecology: carcinoma 
of the cervix (ab), Jan., 104 

Uterine bleeding and the roentgenologist (ab), June, 614 

MELENA 

—leiomyoma of the jejunum: intermittent melena of fourteen 
years duration, and fatal hemorrhage (ab), Harold A. 
Hanno and Maurice Mensh, May, 516 

MELICK, WILLIAM F., and VITT, ALVIN E.: Thrombosis of 
the renal vein (ab), Feb., 208 

MENINGES 

—effect of iodized poppyseed oil and iodine-chlorine in peanut 
oil in the subarachnoid space of animals (ab), Edwin 
Boldrey and Robert B. Aird, Jan., 106 

MENINGOCELE 

—an ngologic aspect of meningocele; report of 

ses (ab), E. A. Stuart, May, ‘ 

MENSH, MAURICE, and HANNO, ‘HAROLD A.: Hepatoma 
of liver with metastasis to bone occurring in a patient 
known to have had advanced cirrhosis eight years pre- 
viously (ab), May, ry 

——See HANNO, HAROLD A. 

MERRILL, -. E. See ROBBINS, LAURENCE L. 

MESENTE 

observations in mesenteric thrombosis (ab), 
Richard A. Rendich and Leo A. Harrington, May, 527 

METATARSUS 

march fracture: analysis of 200 cases (ab), George R. Krause 
and John R. Thompson, Jr., May, 521 

~march fracture. Report of 307 cases ‘and a new method of 
treatment (ab), Abraham Bernstein and Joseph R. Stone, 
June, 611 

march fracture. Statistical study of 47 patients (ab), Dar- 
rell iS Leavitt and Harry W. Woodward, June, 611 

MEYER, LEO M. See FRIEDMANN, ASA B. 

MEYERDING, HENRY W.: Chronic se — osteitis (sclero- 
sing non-suppurative osteomyelitis of Garré). The dif- 
ferential diagnosis from syphilitic lesions of bone, scleros- 
ing Osteogenic sarcoma, Paget's disease of bone (osteitis 
deformans), subperiosteal ossifying hematoma, osteitis 
fibrosa cysti ica, hemangio-endothelioma wing's sarcoma, 
endotheliomy eloma), and metastatic carcinoma (ab), 
June, 608 
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ped J., and MIXTER, WM. J.: Pain and dis- 
ability of shoulder and arm due to herniation of the nu- 
oy pulposus of cervical intervertebral disks (ab), April, 


MILITARY MEDICINE 
See also Recruits 

—fractures of the carpal scaphoid in the Canadian howe: 
review and commentary (ab), J. C. Dickison and J. 
Shannon, May, 521 

—knee injuries in service rng oy (ab), John H. Allan and 
Jesse T. Nicholson, March, 

—organic upper gastro- iain , at an advance base 
(ab), John H. L. Heintzelman and Harold W. Jacox, Jan., 
94 


—roentgen therapy with the Army x-ray field unit (ab), 
Ernest W. Egbert, April, 418 
~—~ttegeetining x-ray therapy for wartime service, Albert 
Soiland, March, 225 
MILLER, OSEPH M. See WIPER, THOMAS B. 
MIL — ON, E.: Radiotherapy of ectopic calcification (ab), 


MILLS, HARLAN pees (obit), May, 504 
MINES AND MINE 
—radioactivity and i. cancer; critical review of lung cancer 
in ag of nes and Joachimsthal (ab), Egon 
L April, 
MIXTER, W See ‘MICHELSEN 
{MAN J. See TINNE LIAM S. 


—tradiology vs. the monsoon: effect of climate upon equip- 
ment, m2. J. Hodes and George P. Keefer, March, 266 
MOORE, NEIL and McCARTHY, HARRY H.: Perirenal 
abscess with extension into the right pleural cavity follow- 
ing rupture of right — pelvis: operative findings and 
results (ab), March, 
MOORE, THOMAS ee of the bladder: an im- 
proved technique for the cystoscopic implantation of 
radium element (ab), Jan., 104 
MOORE, VERNOR M. (obit), April, 405 
MORA, j. M ISAACS, H. J., SPENCER, S. H., and EDIDIN, 
‘osterior mediastinal goiter (ab), May, 513 
MOREHEAD, ROSS RT P.: Carcinoma in young persons (ab), 


MORLOCK, . CARL G., and WALTERS, WALTMAN: Peptic 
ulcer perforating into the anterior abdominal wall (ab), 
March, 310 

MORTON, J., GRAY, L. H., and NEARY, G. J.: A considera- 
tion of dose distributions in the treatment of intrinsic 
eens of the larynx by radium implantation (ab), 

ch, 316 

MOSELEY, JOHNE.: A eg to the treatment of post- 

irradiation necrosis, March, 


MOTTRAM, M.E. See GARLAND, L. H. 
MOUTH 


—oral ee of cleidocranial dysostosis (ab), William S. Britt, 
May, 
cancer 
—carcinoma of cheek, alveolar processes, floor of mouth, and 
palate, Richard H. Beiswanger and K. Wilhelm Stenstrom, 
March, 213 
—concentration method of radiotherapy for cancer of mouth, 
pharynx, and larynx: report of progress (ab), Max Cutler, 
Jan., 102 
—recent advances in treatment of carcinoma of the mouth and 
jaws (ab), T. H. Somervell, March, 316 
tumors 
ee ny plasma cell tumor (ab), James R. Stancil 
and Wray J. Tomlinson, April, 420 
FREDERICK T., and , HENRY 
X-ray treatment of sinusitis (ab), April, 
MUNSON. ‘HENRY T. See MUNSON, F EDERICK 5 
MURPHY, DAVID R. See PETERSON, ERIC W. 
MUSGROVE, J. E.: Unusual pelvic Ast Jan., 101 
MYCETOMA 
—maduromycosis of the hand, with special reference to hereto- 
fore undescribed foreign body granulomas formed around 
disintegrated chlamy dospores (ab), Douglas Symmers and 
Sporer, Jan., 99 
MYELOGR PHY See Spinal Canal Roentgenography; Spine, 
interv disks 


MYOCARDIUM. See Heart 


N 
NASOPHARYNX 


local use of sulfadiazine solution, radon, tyrothricin, and 
penicillin in otolaryngology (ab), S. J. Crowe, March, 318 

new nasopharyngeal radium applicator (ab), M. William 
Clift, May, 530 

—treatment of impaired hearing by radiation of excessive 
ly mphoid tissue in the nasopharynx (ab), Henry D. 

Rentschler and John W. Settle, Jr., March, 318 
NAVAL MEDICINE 

incidence | pulmonary tuberculosis in the Royal Canadian 
Navy (ab), Carleton B. Peirce, G. Jarry, and Alan C. 
Richardson, March, 306 

pulmonary tuberculosis in Navy recruits (ab), Robert 
Shapiro, Feb., 197 

oa ulosis as a navy problem (ab), Dean F. Smiley, Feb 


NAVICULAR BONE. See Scaphoid Bone, Carpal 
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NEAL, FRANK C. (obit), May, 504 
NEARY, G. See MORTON, J. 
NECROSIS 


—aseptic necrosis of head of femur following traumatic dis- 
location of hip (ab), S. Kleinberg, April, 416 
—contribution to the treatment of post-irradiation necrosis, 
John E. Moseley, March, 262 
NEGRI, ALFREDO. See BENGOLEA, ADRIAN J. 
NEGROES 
e G. Adams, April 
NEIBLING. HAROLD A. See ANN, D AVID S. 
NEILL, WILLIAM, » Jr. See JONES, HUWARD W., Jr. 


acoustic 

—eo' philic gr 1 of bone presenting neurologic signs 
end. symptoms. Report of a case (ab), Raymond L. 
Osborne, Edward D. Freis, and Alfred G. Levin, Jan., 
98 


—tumor of acoustic nerve within the petrous bone (ab), Leo 
J. Adelstein and Frank M. Anderson, Jan., 9 
facial 
—eosinophilic granuloma of bone presenting neurologic signs 
and symptoms. Report of a case (ab), Raymond L. Os- 
baa Edward D. Freis, and Alfred G. Levin, Jan., 98 
ors. See other subheads under Nerve es 
NEUBUERGER. K .T. See GEEVER, E. F 
a EDWARD B.D. See CLIFFORD, STEWART 


NEUROFIBROMA. See Tumors, neurofibroma 

NEWNS, G. H.: Bronchiolitis in children (ab), May, 511 

NICHOLS, B. H., and MARR, J. T.: Congenital omaery pelvic 
ectopic kidney, with report of a case, March, 255 

NICHOLSON, JESSE T. See ALLAN, JOHN H. 

NUCLEUS PULPOSUS. See Spine. intervertebral disks 

NYLIN, GUSTAV, and MALM, MIGNON: Concentration of 
red blood corpuscles containing labeled phosphorus com- 
pounds in the arterial blood after the intravenous injec- 
tion. Preliminary report (ab), Feb., 212 


fe) 


OBITUARIES 
Barron, William Marshall, iene. 597 
Bowen, William W., Feb., 
Boylan, John Dean, Mach, 
DeGraff, Ralph Maurice, March, 299 
Gemmel, John H., Feb., 188 
Hill, John Milton, May, 504 
Maul, Herman Gustave, March, 299 
Mills, Harlan Page, May, 504 
Moore, Vernor M., April, 405 
Neal, Frank C., May, 504 
Thompson, Archibaid William, pean, 299 
Troje, Oscar Robert R., Feb., 19 
OBSTETRICS 
See also Pregnancy 
—tradiologic pelvimetry; a New Zealand study (ab), E. Peter 
Allen, Feb., 207 
—relationship of descensus uteri to pelvic size and morphology 
=< to certain obstetric and economic factors (ab), A. L. 


OCHSNE .: Cholecystography with beta (4- 
ydroxy-3. 5- & alpha phenyl propionic acid 
(ab), a 311 
O’DONOVA D. K., DUFF, F., O’FARRELL, T. D., and 
MCGRATH, joun: Polyostotic fibrous dy splasia (ab), 


‘WALDO R.: Postoperative bullae 
following lung abscess (ab), April, 411 

O’FARRELL, T. D. See O'DONOVAN, D. K. 

OINTMENT 

—e to the treatment of post-irradiation necrosis 
(estrogenic ointment), John E. Moseley, March, 262 
OLSEN, ARTHUR M., and CLAGETT, O. THERON: Pulmo- 
»scess (ab), une, 604 

OPPENHEIMER. ALBERT: | Lesions of the acromioclavicular 

joint causing pain and disability of the shoulder (ab), 


an. 

OR AY, H. See MEDLAR, E. M. 

< GEORGE G.: Cavernous breathing: is there such 
a sound? (ab), May, 51¢ 

OSBORNE, RAYMOND L., FREIS, EDWARD D., and LEVIN, 
ALF FRED Eosinophilic granuloma of bone presenting 
Sade: signs and symptoms. Report of a case (ab), 


n. 
OSGOOD-SCHLATTER DISEASE. See Tibia, tuberosity 
See Bones, growth 


deformans 

—chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garré). Differential diagnosis from syphilitic 
lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossify- 
ing hematoma, osteitis fibrosa cystica, hemangio-endo- 
thelioma (Ewing’s sarcoma; endotheliomyeloma), and 
 ccczaa carcinoma (ab), ‘Henry W. Meyerding, June, 
60 

—osteitis deformans: Paget's disease of the bone, Douglas 
D. Dickson, John D. Camp, and Ralph K. Ghormley, 
May, 449 


INDEX 


—Paget’s disease: its pathologic physiology and thei 
tance of this in the complications arising from fract S 
immobilization (ab), Edward C. Reifenstein, Jr., ture ag 
ler Albright, May, 522 Ful 

—chronic sclerosing osteitis (sclerosing non-su 
myelitis of Garré). Differential dingnosis 
lesions of bone, sclerosing osteogenic sarcoma, ” ~ 
disease of bone (osteitis deformans), subperiosteal = 
ing hematoma, osteitis fibrosa cystica hemangio-endett. 
lioma (Ewing’ s sarcoma, endotheliomyeloma), and athe. 
static carcinoma (ab), Henry W. Meyerding, June, ry 

—diabetes mellitus associated with Albright’s syndrome 
teitis fibrosa disseminata, areas of skin pigmentation ~ 
endocrine dysfunction with precocious puberty oars 
males) (ab), Franklin B. Peck and Charles Vy. he, 


March, 312 
OSTEOARTHROPATHY, PULMONARY 
d J. Hodges, Jan., — 
OSTEOCHONDRITIS 
dissecans 
“= “-Y H. Stein, R. G. Ikins, and Frederick C. Lowry 
*eb., 206 
OSTEOGENESIS IMPERFECTA. See Bones, fragility 
OSTEOMA. See Tumors, osteoma 
OSTEOMYELITIS 
See also Frontal Bone 
—chronic sclerosing osteitis (sclerosing non-suppurative Osteo. 
myelitis of Garré). The differential diagnosis from syphi 
litic lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal Ossify 
ing hematoma, osteitis fibrosa cystica, hemangio-endo 
thelioma (Ewing's sarcoma endotheliomyeloma), and 
ccs carcinoma (ab), Henry W. Meyerding, June 
0 
—roentgenographic changes in bone infections treated with 
enicillin, George B. Higley and J. C. Rude, Feb., 115 
OSTEOPOROSIS. See Bones, atrophy 
OSTEOPSATHYROSIS. See Bones, fragility 
See Bones, tumors; and under names of 


OTOLARYNGOLOGY 
e also Larynx; Lymphoid Tissue; etc. 
—an otolary ngologic aspect of frontal meningocele; report of 
cases (ab), A. Stuart, May, 509 
OVERSEAS LECTURES 
—on beers and joint radiology, James F. Brailsford, Feb., 188 


OWEN, CHARLES A.: Primary atypical pneumonia. An analy. 
sis mE 738 cases occurring during 1942 at Scott Field, Iii 
(ab), Jan., 92 
P 


PACKARD, CHARLES, and EXNER, FRANK M.: Comparison 
of physical oe ‘biological methods of depth dose measure- 
ment, April, 

——See EXNE PRANK M. 

PAGET’S DISEASE 

of bones. See Osteitis deformans 
PALATE 
cancer 
—carcinoma of cheek, alveolar processes, floor of mouth and 
palate, Richard H. Beiswanger and K. Wilhelm Steo- 
strom, March, 213 

PALMER, WALTER L., and HUMPHREYS, ELEANOR &M:: 
Gastric carcinoma: observations on peptic ulceration and 
healing (ab), June, 606 

PANCREAS 

—calcification. Case report (ab), Charles M. Graney and 
Robert H. Reddick, April, 414 . 

—diagnosis of fibrocystic disease of pancreas based upon 25 
proved cases (ab), H. F. Philipsborn, Jr., G. Lawrence 
and K.C. Lewis, June, 607 


calculi 
—pancreatic lithiasis (ab), Thomas C. Jaleski, Feb., 206 
cysts 
—pulmonary yng & in chronic cystic disease (ab), George 
Baylin, May, 
PANTOPAQUE 


—roentgenographic diagnosis of the small central protruded 
intervertebral disk, including a discussion of the use o 
pantopaque as a myelographic medium (ab), Benjamin 
Copleman, May, 519 

PAPILLOMA. See Tumors, papilloma 

PARASITES. See Giardiasis; Guinea Worm; Tropical 
Medicine 

PARATHYROID 

—osteoporosis circumscripta cranii: its pathogenesis and oc- 
currence in leontiasis ‘we and in hyperparathyroidism. 
Frank Windholz, Jan., 

tumors 

—hyperparathyroidism, with failure to recalcify after removal 
of parathyroid adenoma (a case report), Charles P. Voltz 
and Katherine Smull, April, 410 5 

—tenal calculus with parathyroid adenoma (ab), Gordon >. 
Foulds, May, 525 

PARIETAL BON 

—roentgenological findings in bilateral symmetrical — 
of the parietal bones (senile atrophy): report 1 
with review of literature (ab), Angus K. Wilson, Jan.,9 
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PAROTITES ae of acute postoperative parotitis (ab), Hugh F. 


., 210 

ARSONS, WILLARD H., HENTHORNE, JOHN C., and 

P CLARK, R. LEE, Jr.: Plasma cell mastitis. Report of 
five additional cases (ab), April, 422 


pArn J T. See FRENCH, J. DOUGLAS 
oDY, J. WINTHROP: Transitory migratory pulmonary 
sitrations associated with eosinophilia (Loeffler’s syn- 
oan, with the report of an additional case (ab), May, 


ANKLIN B., and SAGE, CHARLES V.: Diabetes 
mellitus associated with Albright’s syndrome (osteitis 
fibrosa disseminata, areas of skin pigmentation, and 
endocrine dy sfunction with precocious puberty in females) 


March, 
CARLETON B., JARRY, G., and RICHARDSON, 
ALA N C.: Incidence of pulmonary tuberculosis in the 
Royal Canadian Navy (ab), March, 306 
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nl fracture (ab), J. E. Musgrove, Jan., 101 


surement 
aeediclegical pelvimetry; a New Zealand study (ab), E. 


Peter Allen, Feb., 207 
—telationship of descensus uteri to pelvic size and morphology 
and to — ene and economic factors (ab), A. L. 


PENDERGRASS, EUGENE P., HODES, PHILIP J., and GRIF- 
FITH, J. 


PECK, FR 


H, Effect of roentgen rays on the minute ves- 
sels of the skin in man (ab), April, 423 
ILLIN 
— use of sulfadiazine solution, ange, tyrothricin, and 
penicillin in otolaryngology (ab), S. J. Crowe, March, 
318 
—roentgenographic changes in bone infections treated with 
nicillin, Geor, se B. Higley and J. C. Rude, Feb., 115 
PENNYBACKE ER, JO Cholesteatoma of the petrous bone 
(ab), March, 305 
PEPTIC ULCER 
—gastric carcinoma: observations on peptic ulceration and 
healing (ab) Walter L. Palmer and Eleanor M. Humph- 
reys, June, 606 
—incidence (ab), Marcel Patterson, Feb., 204 
—organic upper gastro-intestinal disease at an advance base 
(ab), John H. L. Heintzelman and Harold W. Jacox, 
Jan., 94 
—uleeration associated with diaphragmatic hernia (ed), June, 
594 


perforation 
—perforated peptic ulcer. A “ -up study of 100 cases (ab), 
Ashbel C. Williams, Feb., 
—ulcer perforating into the cite abdominal wall (ab), 
Carl G. Morlock and Waltman Walters, March, 310 
PEREIRAS, RAUL. See CARDELLE, GUSTAVO 
ee CASTELLANOS, A. 
PERICARD 
Sees dil pericardial effusion following roentgen ther- 
apy for carcinoma of the breast, a case report, H. 
Blumenfeld and S. F. Thomas, April, é 
—purulent pericarditis complicating Recovery in 
an infant following therapeutic aspiration and the de- 
Ng of pneumopericardium (ab), M. Cooperstock, 
e 
—rheumatic pericarditis in early Saat (ab), Samuel L. 
Ellenberg and Harold Cook, Feb 
PERISHO, GORDON M., and STEINER, MORRIS: Trau- 
of the "spleen (ab), May, 518 


oy Pneumoperitoneum 
tuberculosis 
— features of chronic peritonitis (ab), James J. Mc- 
Cort, April, 414 
PERLMAN, LAWRENCE: Coarctation of the aorta: clinical 
= roentgenologic analysis of thirteen cases (ab), March, 


PERTUSSIS 
—foentgenograms of the chest taken during pertussis (ab), 
an ar a e 00 
PES PLANUS 
—pes planus: a method of mensuration, Morris Kaplan and 
Martin Symonds, April, 355 
PESQUERA,G.S. See MEDLA R, E. M. 
PET RSILGE, CARLL. See TOOMEY » JOH 
PETERSON ERIC W., KENT, BASIL s., and RIPLEY, HOW- 
= .: Intestinal gas volumes at altitude (ab), Feb., 


—xENT, BASIL S., RIPLEY, HOWARD R., and MURPHY, 
DA AVID : Investigation of pneumothorax and respira- 

PETROLEUM PRODUCTS 

—pneumonia, wall and emphysema following in- 

PETR gestion of -_——~ (ab), Edwin P. Scott, March, 307 
O0S BONE. See Temporal Bone 

T, ROSWELL T.: Value of surgery and x-ray treatments 

in carcinoma of the breast (ab), Jan., 104 
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PHARYNX 
See also Nasopharynx 
cancer 
—concentration method of radiotherapy for cancer of mouth, 
a and larynx: report of progress (ab), Max Cut- 
er, Jan 
F., Jr.. LAWRENCE, G., and LEWIS, 
08 Diagnosis of fibrocystic disease of the pancreas. 
Taos upon twenty-six proved cases (ab), June, 607 
PHOSPHORUS” 


radioactive. Radioactivity 
PHOTOFLUOROGRAPHY. See Roentgen Rays, protection 
against 
PHYSICS 


—a service for radiotherapists (ed), June, 596 
—tradiology and physics (ed), W. V. Mayneord, April, 401 
emai * LOUIS M Radiation therapy as a method of treat- 
ent in non-malignant conditions (ab), April, 421 
PIGMENTATION 
—diabetes mellitus associated with Albright’s syndrome 
(osteitis fibrosa disseminata, areas of skin pigmentation, 
and endocrine dysfunction with precocious puberty in 
fab). Franklin B. Peck and Charles V. Sage, 
March, 

PILCHER, J. >. and EITZEN, OLIVER: Pulmonary hemo- 
siderosis in a six P old boy: clinical and pathologic 
(eb). Jan., 

PINNER See ABELES, HANS 

PIRKLE, i < and DAVIN, JULIA R.: Loeffler’s syndrome. 
Transient meaty infiltrations with blood eosinophilia 
(ab), March, 

MADSEN, it. "VERNON 

PITUITARY BODY 

—indications for and effects of irradiation of pituitary gland: 
Edgar A. Kahn, A. C. Crooke, and J. F. 
romley, Jan., 103 

PIZZOLATO. PHILIP: The blood supply of the sternum. I. 
X-ray studies of injected sternums showing venous re- 
turn (ab), April, 410 

PLACENTA 

—determination of the placental site in bleeding during the 
last trimester of pregnancy (ab), James J. MecCort, 
Charles N. Davidson, and Henry J. Walton, April, 417 

PLASMA CELLS. See Breast, inflammation 

PLASMOCYTOMA. See Tumors, plasmoma 

PLATAU, M. See HOWES, W. E. 

PLEURA 

—perirenal abscess with extension into the right pleural cavity 
following rupture of right renal pelvis: operative find- 
ings and results (ab), Neil S. Moore and Harry H. Mc- 

arthy, March, 315 
PLEWES, w., ‘McKELVEY, K. G.: Subtalar dislocation 
March, 314 

PNEUMOCEPHALUS 

~<a pneumocephalus, L. H. Garland and M. E. Mot- 

March, 237 

PNEUMOCONIOSIS 

—bagasse disease of the lungs (ab), W. A. Sodeman and R. L. 
Pullen, Jan., 93 

—benign pulmonary changes in arc-welders: arc-welder’s 
siderosis (ab), J. A. Groh, April, 411 

—elements of diagnosis and prognosis (ab), Leroy U. Gardner, 
Feb., 199 

—in boiler-scalers (ab), P. G. Todd and David Rice, May, 513 

PNEUMONECTOMY. See Lungs, surgery; Lungs, tumors 

PNEUMONIA 

—cardiospasm as a cause of pneumonitis (ab), Wm. Gray and 
I. R. Jankelson, June, 

—importance of bronchography in cases of unresolved pneu- 
monia (ab), George S. Grier, III, Feb., 198 

—lobar, broncho-, and atypical pneumonia: a study of 500 
cases (ab), Albert W. Hobby, May, 510 

—pneumonia, pneumothorax, and emphysema following inges- 
tion of kerosene (ab), Edwin P. Scott, a 307 

—pneumonitis associated with malaria (ab), |. L. Applebaum 
and Joel Shrager, May, 511 

—purulent pericarditis complicating pneumonia. Recovery in 
an infant following therapeutic aspiration and the develop- 
ment of pneumopericardium (ab), M. Cooperstock, Feb., 
202 


atypical 


—lobar, broncho-, and atypical 7 study of 500 cases ~ 


(ab), Albert W. Hobby, May, 51 

—pathologic anatomy of ‘‘atypical eeneiiie etiology un- 
determined.’’ Acute interstitial pneumonitis (ab), Al- 
fred Golden, June, 603 

—primary pneumonia; analysis of 738 cases occurring during 
1942 at Scott Field, Ill. (ab), Charles A. Owen, Jan., 92 

—primary pneumonia, etiology unknown: average clinical 
picture based on 37 original cases (ab), Richard H. Smith, 
Feb., 198 

—primary pneumonia simulating infiltrative pulmonary tuber- 
culosis (ab), Alfred L. Kruger, Albert W. Wallace, John 
P. Medelman, and S. Butler Grimes, Feb., 199 

ar pulmonary tuberculosis (ab), J. 5. Yoskalka, Jan., 
9 


—with roentgen and petctese findings, H. W. Grimm and 
James Denton, Feb., 151 

PNEUMONITIS. See 

PNEUMONOLYSIS. See Tuberculosis, Pulmonary, artificial 
pneumothorax 
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PNEUMOPERICARDIUM 
—purulent pericarditis complicating pneumonia. Recovery 
in an infant following therapeutic aspiration and the 
development of pneumopericardium (ab), M. Cooperstock, 


Feb., 202 
PNEUMOPERITONEUM 
—spontaneous pneumoperitoneum from an unknown cause: 
report of case (ab), Nathan Sidel and Abraham Wol- 
barsht, May, 518 
PNEUMORADIOGRAPHY. See Knee 
PNEUMOTHORAX 
—idiopathic spontaneous pneumothorax: history of 100 
unselected cases, Louis Schneider and I. I. Reissman, May, 
485 
—investigation of pneumothorax and respiratory function at 
altitude (ab), Eric W. Peterson, Basil S. Kent, Howard 
R. Ripley, and David R. Murphy, Feb., 201 
—pneumonia, pneumothorax, and emphysema following 
ingestion of kerosene (ab), Edwin P. Scott, March, 307 
—pneumothorax due to metastatic sarcoma; report of two 
eases (ab), T. F. Thornton, Jr. and Robert T. Bigelow, 
Jan., 94 
—spontaneous pneumothorax complicating bronchial asthma. 
Report of two cases and consideration of possible mecha- 
nisms involved in its production (ab), Mason Trowbridge, 
Jr., Feb., 200 
POLIOMYELITIS 
—atelectasis complicating acute poliomyelitis with involve- 
ment of respiratory muscles (ab), M. Cooperstock, Feb., 
200 
POMERANCHUK, Il. See IWANENKO, D. 
POMERANZ, RAPHAEL: Neurofibroma of the cauda equina: 
report of a case, June, 588 
PONSETI, IGNACIO: Causes of failure in the treatment of 
congenital dislocation of the hip (ab), June, 608 
POPPEN, JAMES L., HARE, HUGH F., and WELLER, DAN- 
IEL: Intracranial aneurysm: diagnosis and treatment 
of aneurysm of the internal carotid artery (ab), Feb., 195 
PORTER, HERMANG. See SPOLYAR, LOUIS W. 


‘PORTMANN, U. V.: Operability versus curability of cancer of 


the breast (ab), April, 418 

PRATT-THOMAS, H. R.: Aneurysm of the abdominal aorta 
with rupture into duodenum; report of three cases (ab), 
March, 311 

PRAY, L. G.: Obstructive emphysema in infancy due to tuber- 
culous mediastinal glands. Report of a case (ab), May, 


511 
PREGNANCY 
See also Fetus; Pelvis, measurement 
complications 
—acute leukemia complicating pregnancy, with necropsy find- 
ings in the fetus; case (ab), H. S. Applebaum, Feb., 209 
—determination of the placental site in bleeding during the 
last trimester of pregnancy (ab), James J. McCort, 
Charles N. Davidson, and Henry J. Walton, April, 417 
—treatment of carcinoma of cervix during pregnancy (ab), 
Howard W. Jones, Jr., and William Neill, Jr., June, 613 
PRESENT, ARTHUR J.: So-called ‘‘subperiosteal giant-cell 
tumor’’; case, Jan., 7 
——See McCARTY, RAY B. 
PROSTATE 
cancer 
—endocrine, roentgenologic and surgical treatment (ab), 
Henry K. Sangree, May, 529 
PUBERTY 
See also Adolescents 
—diabetes mellitus associated with Albright’s syndrome 
(osteitis fibrosa disseminata, areas of skin pigmentation, 
and endocrine dysfunction with precocious puberty in 
females) (ab), Franklin B. Peck and Charles V. Sage, 
March, 31: 
PUBIC BONE 
tumors 
—osteogenic osteolytic sarcoma (ab), Sidney T. Friedman, 


an., 105 
PUENTE DUANY, N., and CASTELLANOS, A.: Thymic re- 
gion tumors with acute leukemia (ab), March, 317 
PUGH, DAVID G.: Fibrous dysplasia of the skull: a probable 
explanation for leontiasis ossea, June, 548 


PULLEN, R.L. See SODEMAN, W. A. 


Q 
QUIMBY, EDITH H. See SMITH, BEVERLY C. 
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RADIATIONS 
See also Radium; Roentgen Rays 
injurious effects 
—foam cell plaques in the intima of irradiated small arteries 
(100 to 500 microns in external diameter) (ab), John F. 
Sheehan, Feb., 211 
—rectal and colonic complications of pelvic irradiation (ab), 
Herbert I. Kallet and M. Jordan Thorstad, April, 423 
RADIOACTIVITY 
—concentration of red blood corpuscles containing labeled 
phosphorus compounds in the arterial blood after the 
intravenous injection. Preliminary report (ab), Gustav 
Nylin and Migron Malm, Feb., 212 


INDEX 


June 1945 


—radioactivity and a critical review of | 
cancer in miners of Schneeberg and Joachi ung 
Levens. April, 424 Joachimsthal (ab 

—use of radioactive sodium in studies of circulation ; : 
ab), Beverly C. Smith and Edith H. Oui : 

RADIOLOGICAL SOCIETIES Quimby, Apri, 

—American College of Radiology, March, 299 

—Cleveland Radiological Society, April, 403 

—Denver Radiological Club, April, 403 

—invitation to army roentgenologists to att — 
England (letter to editor), April, 403 end meetings ig 

—Minnesota Radiological Society, March, 299 

—Nebraska Radiological Society, Jan., 85 

—New Hampshire Roentgen Ray Society, June, 597 

—officers and meeting dates, Jan., 87; Feb., 191; 
301; April, 406; May, 505; June, 598 

—Radiological Section, Los Angeles County Medi a 
tion, May, 504 ¥ Medical Assocs 

—Second Inter-American Congress of Radiology, Feb. 188 

—Sociedad Peruana de Radiologia, May, 504 

—Virginia Radiological Societ fz 85 

RADIOLOGICAL SOCIETY OF ORTH AMERICA 

—presidential address (ed), E. R. Witwer, March, 293 

RADIOLOGY 

—radiology and physics (ed), W. V. Mayneord, April, 40] 

—radiology and the law (ab), S. W. Donaldson, Feb., 208 

—three-year rotating service in radiology, March, 299 

RADIOLOGY (journal) 
—the associate editorship (ed), Feb., 187 
RADIOTHERAPY 
See also Radon; Roentgen Therapy 

—a service for radiotherapists (ed), June, 596 

—radiation therapy as a method of treat ment in non-malignant 
conditions (ab), Louis M. Piatt, April, 421 

RADIUM 
See also Radon , 

—new nasopharyngeal radium applicator (ab), M. Willi 
Clift, May, 530 

injurious effects 

—transplantable osteogenic sarcomas induced in rats by feed- 
ing radium (ab), Charles E. Dunlap, Joseph C. Aub 
Robley D. Evans, and Robert S. Harris, Feb., 211 

RADIUS 

—traumatic synostosis of the distal third of the radius and 
ulna (ab), Floyd Hurt and Spencer C. Flo, March, 314 

fractures 

—analysis of Colles’ fracture (ab), S. C. Rogers, Feb., 207 

tumors 

—so-called ‘‘subperiosteal giant-cell tumor’’; case, Arthur J 
Present, Jan., 

RADON 

—alpha rays in the treatment of wounds (ab), Erich M. Uhl 
mann, June, 61 

—local use of sulfadiazine solution, radon, tyrothricin, and 
penicillin in otolaryngology (ab), S. J. Crowe, March, 318 

RAFSKY, HENRY A., KATZ, HARRY, and KRIEGER, 
CHARLES I.: Varied clinical manifestations of lympho- 
sarcoma of the stomach (ab), June, 606 

RAIDER, LOUIS. See ROSH, RIEVA 

RAISMAN, VICTOR: Spontaneous fracture of the calcaneus 
(ab), April, 416 

RASHBAUM, MAURICE, and McINTOSH, HARRIET C:: 
Pelvic actinomycosis treated by surgery and roentges 
ray, with recovery (ab), Feb., 210 

RASKIN, HERBERT A. See SMILEY, DEAN F. 

RECRUITS 

tuberculosis. See also Tuberculosis, Pulmonary, in sailors 

—occurrence of pulmonary tuberculosis in supposedly screened 
selectees (ab), Arden Freer, Feb., 196 

—problem of tuberculosis in apparently healthy man a 
shown in the routine examinations for induction into the 
armed forces (ab), C. Howard Marcy, Feb., 196 

—studies of rejectees for thoracic abnormalities (ab), Wm A 
Hudson and David S. Brachman, Feb., 197 

RECTUM 

—congenital anomalies of lower part: analysis of 16 cases 
(ab), Madison J. Lee, Jr., May, 516 

—rectal and colonic complications of pelvic irradiation (ab 
Herbert I. Kallet and M. Jordan Thorstad, April, 423 

fistula. See Fistula 

REDDICK, ROBERT H. See GRANEY, CHARLES M. 

REIFENSTEIN, EDWARD C., Jr., and ALBRIGHT, FULLER: 
Paget’s disease: its pathologic physiology and the im- 
portance of this in the complications arising from fracture 
and immobilization (ab), May, 522 sae 

REISNER, DAVID: Boeck’s sarcoid and systemic sarcoidosis 
(Besnier-Boeck-Schaumann disease.) Study of 35 cases 
(ab), Jan., 99 

REISSMAN,I.1. See SCHNEIDER, LOUIS 

RENDICH, RICHARD A., and HARRINGTON, LEO A: 
Roentgenologic observations in mesenteric thrombosis 
(ab), May, 527 

RENTSCHLER, HENRY D., and SETTLE, JOHN W., Je: 
Treatment of impaired hearing by radiation of excessive 
lymphoid tissue in the nasopharynx (ab), March, 318 
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—atelectasis complicating acute poliomyelitis wit 
of respiratory muscles (ab), M. Cooperstoc 
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TION—cont!. 
investigation of pneumothorax and respiratory function at 
i altitude (ab), Eric W. Peterson, Basil S. Kent, Howard 
R. Ripley, and David R. Murphy, Feb., 201 


N 
the retina to the direct roentgen beam. A 
— repeat assessing the condition of the retina and an aid 
in localizing intraocular foreign bodies, Ellwood W. God- 
frey, Harry P. Schenck, and Louis E. Silcox, March, 229 
pETROPERITONEUM. See Abdomen 
REYNOLDS, EARL L., and SONTAG, LESTER W.: Seasonal 
variations in weight, height, and appearance of ossifica- 
tion centers (ab), Jan., 96 


C FEVER 
pericarditis in early childhood (ab), Samuel L. 


Ellenberg and Harold Cook, Feb., 202 
SM 

rheumatism: ‘‘new,’’ oft recurring disease of 
joints (arthritis, periarthritis, para-arthritis) apparently 

producing no articular residues—report of 34 cases; its re- 

lation to ‘‘angio-neural arthrosis,”’ ‘‘allergic rheumatism,” 

and rheumatoid arthritis (ab), Philip S. Hench and 

Edward F. Rosenberg, Jan., 97 

RICE, DAVID. See TODD, P. G. 

RICHARDS, W. F.: Bronchial obstructions in primary pulmo- 
nary tuberculosis (ab), May; 5 

RICHARDSON, ALAN C. See PeIRCE, CARLETON B. 

RIGLER, LEO G., an appreciation (ed), March, 297 

RIPLEY, HOWARD R. See PETERSON, ERIC W. 

RITCHIE, GORTON, and STAFFORD, WILLIAM T.: Argen- 
tafin tumors of the gastrointestinal tract (ab), May, 515 

RITVO, MAX, and PETERSON, O. S., Jr.: Parasternal dia- 

hragmatic hernia (ab), June, 606 

ROBBINS, LAURENCE L., and HALE, CLAYTON H.: The 
roentgen appearance of lobar and segmental collapse of 
thelung: a preliminary report, Feb., 107 

The roentgen appearance of lobar and segmental collapse of the 

lung. II. The normal chest as it pertains to collapse, 


une, 543 
CLAYTON H., and MERRILL, O.E.: The roentgen 
appearance of lobar and segmental collapse of the lung. I 
Technic of examination, May, 471 
ROBERTS, WENDELL E.: Direct visual guidance, triangula- 
tion roentgenoscopy in the removal of opaque foreign 
bodies (ab), May, 527 
ROBERTSON, JEFFREY M., and WILKINS, R. D.: Fracture 
of the carpal scaphoid (ab), Jan., 101 
ROBIN, PERCIVAL A., and THOMPSON, SAMUEL B.: 
Fatigue fractures (ab), March, 314 
ROEN, PHILIP R. See BANDLER, CLARENCE G. 
ROENTGEN RAYS 
—response of retina to the direct roentgen beam. A method of 
assessing the condition of the retina and an aid in local- 
izing intraocular foreign bodies, Ellwood W. Godfrey, 
Harry P. Schenck, and Louis E. Sileox, March, 229 
apparatus 
—new integrating dosemeter for x-ray therapy (ab), F. T. 
Farmer, Feb., 21 
—tadiology vs. the monsoon: effect of climate upon equip- 
ment, Philip J. Hodes and George P. Keefer, March, 266 
diagnosis 
—close-range technic in diagnostic roentgenology, Julian 
Arendt, Feb., 177. See also, June, 593 
effects. See also Roentgen Rays, injurious effects 
—comparison of physical and biological methods of depth 
dose measurement, Charles Packard and Frank M. Exner, 
April, 357 
—further studies on the relation between radiation effects, 
cell viability, and induced resistance to malignant growth. 
Il. Effects of roentgen rays on Bagg-Jacksen mouse car- 
cinoma 755 irradiated in vitro and in situ, Anna Gold- 
feder, March, 283 
—lethal dose studies with x-rays, Friedrich Ellinger, Feb., 125 
—lethal effect of whole body roentgen irradiation in animals 
(ed), T. Leucutia, Feb., 184 
—on the minute vessels of the skin in man (ab), Eugene P. 
Soatengpens, Philip J. Hodes, and J. Q. Griffith, April, 


—response of the liver to irradiation, Friedrich Ellinger, 
March, 241 


—processing films under tropical conditions (ab), A. Porter 
S. Sweet, April, 418 

fluoroscopy. See also Roentgen Rays, protection against 

—management of minimal pulmonary tuberculosis disclosed 

._, by fluorography (ab), W. D. W. Brooks, May, 510 

injurious effects 

—chronic massive pericardial effusion following roentgen ther- 
apy for carcinoma of the breast, with a case report, H. 
Blumenfeld and S. F. Thomas, April, 335 

—contribution to the treatment of post-irradiation necrosis, 
John E. Moseley, March, 262 

—further problems in x-ray protection. Irradiation injury 
and the tolerance dose, Paul S. Henshaw, June, 569 

~note on irradiation sickness (ab), William B. Bean, Tom D. 
Spies, and Richard W. Vilter, April, 422 

protection against 

further problems in protection. I. Radiation hazards in 
photofluorography, Milton I. Birnkrant and Paul S. 

enshaw, June, 565 

—further problems in protection. II. Irradiation injury and 

the tolerance dose, Paul S. Henshaw, June, 569 
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—further problems in protection. III. Protective measures 
in photofluorography, Milton I. Birnkrant and Paul S. 
Henshaw, June, 581 
ROENTGEN THERAPY 
—streamlining x-ray therapy for wartime service, Albert 
Soiland, March, 225 
—treat ment of accessible malignant tumors with short distance 
low voltage roentgen rays (ab), D. Waldron Smithers, 
Jan., 102 
—with the Army x-ray field unit (ab), Ernest W. Egbert, 
April, 418 
dosage 
—area factor in irradiation (ab), H. C. Goldberg, Jan., 106 
—comparison of physical and biological methods of depth 
dose measurement, Charles Packard and Frank M. Exner, 
April, 357 
—depth dose measurements at 400 kilovolts, Lillian E. Jacob- 
son, March, 27% 
—further problems in x-ray protection. II. Irradiation in- 
jury and the tolerance dose, Paul S. Henshaw, June, 569 
—lethal dose studies with x-rays, Friedrich Ellinger, Feb., 125 
—lethal effect of whole body roentgen irradiation in animals 
(ed), T. Leucutia, Feb., 184 
—measurements of surface and depth dose ratios from 70 to 
ia kv., Frank M. Exner and Charles Packard, April, 
6 
—new integrating dosemeter for x-ray therapy (ab), F. T. 
Farmer, Feb., 21 
ROGERS, S.C.: An analysis of Colles’s fracture (ab), Feb., 207 
ROSENBAUM, S Osteogenesis imperfecta and osteopsath- 
yrosis, A contribution to the study of the'r identity and 
their pathogenesis (ab), April, 414 
ROSENBERG, EDWARD F. See HENCH, PHILIP S. 
ROSENBERGER, HARRY C.: Fissural cysts (ab), June, 602 
ROSENTHAL, LOUIS M. See HOLVEY, ERVIN H. 
ROSH, RIEVA, and RAIDER, LOUIS: Radiation therapy of 
carcinoma of the th a a 556 
ROSS, A. T., and DICKERSON, W. W.: Tuberous sclerosis 
(ab), Jan., 91 
ROUSSEAU, J. P. See McMILLAN, ROBERT L. 
RUDE, J.C. See HIGLEY, GEORGE B. 
RUSBY, N. LLOYD: Dermoid cysts and teratomata of the 
mediastinum (ab), Feb., 202 
RUSK, P. See ADDINGTON, E. 
RUSSO, P. E., and SHRYOCK, L. F.: Bone lesions of congeni- 
tal syphilis in infants and adolescents: report of 46 cases, 


May, 477 
RYAN, JOHN D. See SIRIS, IRWIN E. 


Ss 
SACHS, MAURICE D., and SHASKAN, DONALD A.: Tuber- 


ous sclerosis (ab), March, 305 
SAGE, CHARLES V. See PECK, FRANKLIN B. 
SALIVARY GLANDS. See Parotitis 
SALPINGITIS. See Fallopian Tubes 
SANGREE, HENRY K.: Prostatic carcinoma: endocrine, 
roentgenologic, and surgical treatment (ab), May, 529 
SARCOIDOSIS 
—Boeck's sarcoid and systemic sarcoidosis (Besnier-Boeck- 
Schaumann disease); study of 35 cases (ab), David Reis- 
ner, Jan., 99 
—report of aoe (ab), John A. Boone and Ralph R. Coleman, 
May, 52° 
—thoracic manifestations, Solon S. Bernstein and Marcy L. 
Sussman, Jan., 3 
SARCOMA 
Ewing’s. See Tumors, Ewing’s 
fibrosarcoma 
—multiple diffuse fibrosarcoma of bone (ab), Paul E. Steiner, 
May, 523 
lymphosarcoma 
—lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 
—trelationship bet ween the lymphoblastic tumor and the diges- 
tive tract (ab), J. Borak, April, 4: 
—varied clinical manifestations of lymphosarcoma of stomach 
(ab), Henry A. Rafsky, Harry Katz, and Charles I. Krie- 
ger, June, 606 
metastases 


—pneumothorax due to metastatic sarcoma; report of two 


cases (ab), T. F. Thornton, Jr., and Robert T. Bigelow, 
Jan., 94 
osteosarcoma. See Bones, tumors; and under names of bones 
SAUNDERS, JOHN B. de C. See ABBOTT, LEROY C. 
SAYER, ARTHUR: Blastomycosis of the skin (Gilchrist type) 
with associated blastomycetic pulmonary disease. Report 
of a case (ab), May, 513 
SCANOGRAPHY. See Bones, growth 
SCAPHOID BONE, CARPAL 
See also Wrist 
—revascularization of carpal bones, James J. Callahan, with 
Wm. R. Cubbins, Carlo S. Scuderi, and Eugene Hamilton, 
Feb., 171 
fractures 
—(ab), Herbert E. Hipps, May, 522 
—(ab), Jeffrey M. Robertson and R. D. Wilkins, Jan., 101 
—in Canadian Army; review and commentary (ab), J. C. 
Dickison and J. G. Shannon, 4 521 
SCHENCK, HARRY P. See GODFREY, ELLWOOD W. 
SCHMIDT, E. A. See GEEVER, E. F. 
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SCHNEIDER, LOUIS, and REISSMAN, I. I.: Idiopathic 
pang > pneumothorax: history of 100 unselected 


485 
SCHWARTZ, DERICK L.: Salpingitis and tubal patency 
(ab), March, 315 
SCHWARTZ, IRVING. See KOHN, JEROME L 
SCHWEDEL, JOHN B. See YOUNG, DENNISON 
tuberous 
— A. T. Ross and W. W. Dickerson, Jan., 
b), aaeuic D. Sachs and Donald A. = March, 305 
scorT, DWIN P.: Pneumonia, pneumothorax, and emphy- 
A. following ingestion of kerosene (ab), March, 307 
SCOTT, WENDELL G.: Low back pain: subluxations of apoph- 
yeeal joints and fractures of articular facets (ab), May, 


scott. "WM. W.: ureter with extravesical 
orifice (ab), A 

SCUDERI, CARLO See "CALLAHAN, JAMES J. 

SEASONS 


—variations in weight, height and appearance of ossification 
centers (ab), Earle L. Reynolds and Lester W. Sontag, 


an., 96 
SECOND CONGRESS OF RADIOLOGY, 


Feb., 188 
SEEFELD, PHILIP H. See COUNSELLER, VIRGIL S. 
SELECTIVE SERVICE. See Recruits 
—— T. HOLMES, BLAIR, L. G., and HOUGHTON, 
and treatment of lung abscess (ab), 


SEMILUNAR. CARTILAGES 
—non-injection method for roentgenographic visualization of 
the internal semilunar cartilage. Technic and analysis of 
ame in 709 examinations (ab), Leonard Long, May, 


SETTLE, + JOHN W., Jr. See RENTSCHLER, HENRY D. 

SEVER, JAMES W.: ng of the knee joint: report of 
cases (ab), April 

SHANNON, J.G. See ICKISON, 

SHAPIRO, "ROBERT: Pulmonary tuberculosis in Navy re- 
cruits (ab), Feb., 

SHASKAN, DONALD ag "see SACHS, MAURICE D. 

SHEEHAN, JOHN F.: Foam cell plaques in the intima of ir- 
radiated small arteries (100 to 500 microns in external 
diameter) (ab), Feb., 211 

SHERMAN, MARY S.: Capillary hemangioma of bone (case 
report) (ab), May, 524 

SHOULDER 

—lesions of the acromioclavicular joint causing pain and dis- 

ability of the shoulder (ab), Albert Oppenheimer, Jan., 


—pain and disability of shoulder and arm due to herniation of 
the nucleus pulposus of cervical intervertebral disks (ab), 
Jost J. Michelsen and Wm. J. Mixter, April, 415 
SH CK, . F. See RUSSO E. 
SIDEL. NATHAN, and WOLBARSHT, ABRAHAM: Spontane- 
ous pneumoperitoneum from an unknown cause: report 
of a case (ab), May, 518 
SIDEROSIS. See Pneumoconiosis 
SILCOX, LOUIS E. See GODFREY, ELLWOOD W. 
SINUSES, PARANASAL 
See also Maxillary Sinus 
—adenoid bronchosinusitis in infants and children (ab), Stew- 
art H. Clifford, Edward B. D. Neuhauser, and Charles F. 
Ferguson, June, 602 
—x-ray treatment of sinusitis fsb). Frederick T. Munson and 
Henry T. Munson, April, 4 
roentgenography 
—stereoscopic versus plain films in accessory sinus examinations 
(ab), Frederick M. Law, May, 509 
SIRIS, IRWIN E., and RYAN, JOHN D.: Fractures of the neck 
of the femur: an analysis of 157 intracapsular and extra- 
capsular fractures (ab), Feb., 207 
SKIN 
—blastomycosis of skin (Gilchrist type) with associated blas- 
tomycetic pulmonary disease. Report of a case (ab), 
Arthur Sayer, May, 513 
—effect of roentgen rays on the minute vessels of the skin in 
man (ab), Eugene P. Pendergrass, Philip J. Hodes, and 
J. Q. Griffith, April, 423 
cancer 
—treatment of carcinoma of the dorsum of hand (ab), P. D. 
Braddon, Jan., 102 
See Pigmentation 


syp 
p arci tous hyperplasia in primary, secondary 
ro eed cutaneous syphilis (ab), Herbert Lawrence, 


SLAUSON, 'D D. B.: 4 in roentgenography of the 
bar spine, Marc 
DEAN F., and RASKIN, A.: Tuberculosis 
a Navy roblem (eb), Feb 
SMITH, ‘BEVERLY C., and QuiMBY. EDITH H.: Use of 
radioactive sodium in studies of circulation in patients 
with wr, vascular disease: a preliminary report 
ril, 41 
SMITH, DEL ERT C. See ERB, WILLIAM H. 
SMITH, RICHARD H.: Primary "atypical pneumonia, etiology 
unknown: average clinical picture based on thirty-seven 
original cases (ab), Feb., 198 
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SMITHERS, D. WALDRON: Treatment of accessibje 

with short distance low voltage roentgen ng, 
b), 

SMULL. KATHARINE. See VOLTZ, CHARLES 

SNODGR ASS, T. J.: Report of case ‘of retroperitoneal he 
(ab), April, 420 

SODEMAN, W and — N,R.L.: Bagasse disease of the 
lungs (ab), Jan., 

SODIUM 


SOILAND, ALBERT: Streamiin 

: Streamlining x-ray th 

service, March, 225 

SOMERVELL, T. H.: Recent advances in the treatment of 
carcinoma of the mouth and jaws (ab), March, 316 

LESTER. w. STNER. OLDS, EARLE L. 


SMAN,M.C. 
SOUDERS, CARLTON R. See ONES, STEWART H. 
SPELLMAN, THOMAS. See ss. HERBERT T. 
SPENCER, $. H. MORA 
SPIES, TOM D e BEAN, ILLIAM B. 
SPINAL CANAL ROENTGENOGRAPHY 

= also Spine, intervertebral disks; Spine, roentgenog. 


raphy 

—effect of increased intraspinal pressure on the movement of 

iodized oil — the spinal canal (ab), Bernard §, Ep 
SPINAL C 

compression 

—cauda equina compression syndrome with herniated nucleys 
pulposus. Report of eight cases (ab), J. Douglas French 
and J. T. Payne, March, 313 

tumors 

—neurofibroma of cauda equina; report of case, Raphael 
Pomeranz, June, 588 

—pain produced by intraspinal tumor simulating pain caused 
rd ag disease. Report of a case (ab), William 

A. Black, June, 612 
SPINAL PUNCTURE 

—collapse of intervertebral disk following spinal puncture 

report of two cases (ab), F. Harold Downing, June, 608 
SPINE 

—actinomycosis of vertebrae (ab), Mortimer Lubert, Jan., 98 

—ankylosing spondylitis (ab), Ernest Fletcher, May, 520 

—Klippel-Feil malformation: report of a case in an adult 
William E. Allen, Jr., Jan., 79 

curvature 

—adolescent kyphosis (ab), T. J. B. A. MacGowan, May, jl9 

cysts 

—extradural cyst (diverticulum of spinal arachnoid) (ab 
C. Allen Good, Alfred W. Adson, and Kenneth H. Abbott 
March, 314 

fractures 

—low back pain: subluxations of apophyseal joints and frac. 
tures of articular facets (ab), Wendell G . Seott, May, Sig 

intervertebral disks 

—cauda equina compression syndrome with herniated nucleus 
pulposus. Report of eight cases (ab), J. Douglas French 
and J. T. Payne, March, 313 

—collapse of disk following spinal puncture; report of two 
cases (ab), F. Harold Downing, June, 60: 

—iodized oil myelography of the cervical spine. Observations 
on the normal and on 5 patients with ruptured interverte- 
bral disks of the lower cervical spine (ab), Bernard $ 
Epstein and Leo M. Davidoff, May, 518 

—pain and disability of shoulder and arm due to herniation 
of the nucleus pulposus of cervical intervertebral disks 
(ab), Jost J. Michelsen and Wm. J. Mixter, April, 415 

—roentgenographic diagnosis of the small central protruded 
disk, including a discussion of the use of pantopaque asa 
ows medium (ab), Benjamin Copleman, May 


roentgenography. See also Spinal Canal Roentgenography 
—low back pain: subluxations of apophyseal joints and frac- 
tures of articular facets (ab), Wendell G. Scott, May, 519 
—lumbosacral roentgenograms of 450 consecutive applicants 
for heavy work (ab), Louis W. Breck, J. Winston Hills 
man, and W. Compere Basom, March. 312 
—new principle in roentgenography of the lateral lumbar 
spine, D. B. Slauson, March, 280 
aun of the cervical spine (ab), Lee A. Hadley, April, 415 
-——traumatic gg (ab), Gordon M. Perisho and Morris 
Steiner, ore 
SPOLYAR, eOUl W., KEPPLER, J. F., and PORTER, yr 
MAN G.: Cadmium poisoning in industry: report of 
five cases, including one death (ab), May, 513 
SPONDYLITIS. See Spine 
SPORER, ANDREW. See SYMMERS, DOUGLAS 
SPUTUM 
—bronchography in pulmonary tuberculosis. 1. Normal or 
questionable roentgenographic findings in lungs 
ee sputum (ab), B. A. Dormer, J. Friedlander, and 
J. Wiles, June, 603 
STAFFORD WILLIAM T. See RITCHIE, GORTON 
STANCIL, JA MES R., and TOMLINSON, WRAY J.: ~_ 
medullary plasma cel cell tumor of the mouth th (ab) 
STEIN, GEOR H., IKINS, R. G., and LO 
Osteochondritis dissecans (ab), F 206 
STEINER, MORRIS. See PERISH , GORDON M. 
STEINER, PAUL E.: Multiple oliffece fibrosarcoma of bone 
(ab), May, 523 
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STENSTROM, K. WILHELM. See BEISWANGER, RICH- 


_-see GRATZEK, FRANK R. 


se supply of the sternum. I. X-ray studies of injected 
sternums showing venous return (ab), Philip Pizzolato, 
April, 410 
ture. See Bones, marro 


DeWITT. See VORHAUS, MARTIN G. 
STOMACH 


onenavetions on peptic ulceration and healing (ab), Walter 

L. Palmer and Eleanor M. Humphreys, June, 6( 
asm 

— of pneumonitis (ab), Wm. Gray and I. R. Janke.- 
son, June, 603 

hernia. See Hernia. diaphragmatic 

inflammation 

—antral gastritis: roentgenologic and gastroscopic findings 
Walter W. Vaughan, June, 531 

wn tumors (ab), Edward B. Dewey, April, 412 

—varied clinical manifestations of lymphosarcoma (ab), 
Henry A. Rafsky, Harry Katz, Charles I. Krieger, 


June, 606 
ulcer. See Peptic Ulcer 
volvulus 


—vyolvulus and incarceration of stomach in a diaphragmatic 
hernia with complete gastric obstruction. Operative re- 
covery with obliteration of hernial sac by tamponade 
(ab), Martin G. Vorhaus and DeWitt Stetten, a 95 

STONE, JOSEPH R. See BERNSTEIN, RAHAM 
STUART, E. A.: An otolaryngologic aspect of frontal meningo- 
oN “Report of cases (ab), May, 509 
SUBARACHNOID SPACE. See Meninges 
- use of sulfadiazine solution, radon, tyrothricin, and 
—_ in otolaryngology (ab), Ss. j. Crowe, March, 


SURGERY 
See Colostomy ; Gastroenterostomy; Lungs, surgery. 


ost See Parotitis, postoperative 

suss MAN. Y L. See BERNSTEIN, SOLON S 

ENNELL, HERMAN 

SWEET, A. PORTER S.: Processing x-ray films under tropical 
conditions (ab), April, 418 

Radiography of the ‘neck of the condyle (ab), Jan., 

SYMMERS, DOUGLAS, and SPORE ANDREW: 
mycosis of the hand, with special’ reference to heretofore 
cm foreign body granulomas formed around dis- 

er (ab), Jan., 99 

) NDS. M RTIN. See KAPLAN, MORRIS 

SYNOST' Ankle; Radius 

SYPHILIS 

—bone lesions of congenital syphilis in infants and adoles- 
cents: report of 46 cases, P. E. Russo and L. F. Shryock, 
May, 477 

—chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garré). Differential diagnosis from syphilitic 
lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossify- 
ing hematoma, osteitis fibrosa cystica, hemangio-endo- 
thelioma (Ewing's sarcoma, endotheliomyeloma), and 
metastatic carcinoma (ab), Henry W. Meyerding, June, 


—pseudocarcinomatous hyperplasia in primary, secondary and 
ary cutaneous syphilis (ab), Herbert Lawrence, May, 
2 


—syphilis and pulmonary tuberculosis in the Negro (ab), 
Reuben Hoffman and George G. Adams, April, 411 


T 


TALUS. See Astragalus 

TAYLOR, HERMON, LEVITT, W. M., LEDERMAN, M., 
et al: Discussion on the treatment of carcinoma of tie 
oesophagus (ab), Jan., 103 

TEETH. See Mouth 

TEMPEL, CARL W.: New growths of the chest (ab), March, 
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TEMPORAL BONE 


tumors 
—cholesteatoma of the petrous bone (ab), Joe Pennybacker, 
March, 305 
—tumor of acoustic onere within petrous bone (ab), Leo J. 
Adelstein and Fr M. Anderson, Jan., 
TEMPORO- MANDIBULAR JOINT. See 
e Tumors, teratoma 
TESTES 
tumors 


(ab), A. H. Kleiman, Jan., 105 
Y OF FALLOT. See Heart, abnormalities 
THOMAS, SYDNEY F., and WILLIAMS, OWEN L.: High- 
altitude joint pains (bends): their roentgenographic as- 


—See 
ARCHIBALD WILLIAM March, 299 
THOMPSON, JOHN R., Jr. See KRAUSE, GEORGE R. 
THOMPSON, SAMUEL B. See ROBIN, PERCIVAL A. 
HOMPSON, WILLIAM P. See JONES, JOHN C. 
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THORAX 


See also Heart; Lungs; Mediastinum 

cancer 

—-tumor occurring in the superior pulmonary sulcus (ab), 
Irving Imber, Jan., 9 

tumors 

—intrathoracic Hodgkin's disease (ab), Wolpaw, 
Charles S. Higley, and Harry Hauser, June, 6 

—new growths of the chest (ab), Carl W. Ny March, 308 

—teratoid tumor of chest; case report, David S. Dann. Ira 
H. “~~ te Harold A. Neibling, and John W. Walker, 


THORNTON. T T. F., Jr., and BIGELOW, ROBERT T.: Pneu- 
mothorax due to metastatic sarcoma. Report of two cases 


(ab), 
—see ADAM 
THORSTAD, iM JORDAN. Sce KALLET, HERBERT I. 
THROMBOSI 


— ball mn in the right auricle of the heart, with a de- 
scription of the symptoms produced (ab), Irving S. Wright, 
Joseph E. Flynn, and Kenneth L. Druet, Feb., 203 

axillary 

—primary axillary vein thrombosis: report of case (ab), 
Norman H. Bruce, June, 61 

mesenteric 

observations Richard A. Rendich and 
‘al leo A. Harrington, May, 5: 


ite. William F Melick and Alvin E. Vitt, Feb., 208 
THUMB 

—triphalangeal bifid thumb: report of 6 cases, (ab), Paul W. 
THYM oo and Frank P. Guidotti, June, 608 


tumors 

—thymic region tumors with acute + om (ab), N. Puente 
ey and A. Castellanos March, 

THYRO 

body in thyroid fab). Herbert T. Wikle and 
Thomas Spellman, March 

cancer 

—case with overs metastasis to the skull (ab), Hollis L. 
Albright, Jan., 

nn —" Rieva Rosh and Louis Raider, June, 556 


| 
sgood-Schlatter disease (ab), Edmond Uhry, Jr., Jan., 98 
TINNEY. WILLIAM S., and MOERSCH, HERMAN J.: Bron- 
cholithiasis (ab), June, 603 
TODD, P. G., and RICE, DAVID: Pneumoconiosis in boiler- 
sealers (ab), May, 513 
TOMLINSON, WRAY J. See STANCIL, JAMES R. 
TOMOGRAPHY. See Cranium, roe nigenography Jaws 
TOOMEY, JOHN A., and PETERS GE, CARL L.: Dust 
bronchitis (ab), March, 307 
TORULOSIS 
—roentgenologic and pathologic aspects of pulmonary tumors 
probably alveolar in origin, with report of six cases, one 
of them complicated Ly torulosis of the central nervous 
system, E. F. Geever, H. R. Carter, K. T. Neubuerger 
and E. A. Schmidt, April, 319 
TRACHEA 
fistula. See Fistula 
hernia 
—tracheocele (ab), E. Addington, P. Rusk, and W. Cohen, 
June, 604 
TRACHEOCELE. See Trachea, hernia 
TRATTNER, HARRY R., and WALZAK, BERNARD J.: 
Studies concerning effects of calcium on the urinary tract 
June, 612 
TROCHANTER. See Femur 
TROJE, OSCAR ROBERT R. (obit), Feb., 190 
TROPICAL MEDICINE 
—tropical diseases of interest to the radiologist, L. H. Garland, 
Jan., 1 
TROPICS 
See also Climate 
—processing x-ray films under tropical conditions (ab), A 
Porter 5. Sweet, April, 418 
TROWBRIDGE, MASON, Jr.: Spontaneous pneumothorax 
complicating bronchial asthma. Report of two cases and 


consideration of possible mechanisms involved in its - 


production (ab), Feb., 200 
TRUOG, C. P.: ‘‘Ring’’ sequestra as a complication of fixed 
ps traction (ab), March, 313 
TUBERCULOMA. See Tumors, tuberculoma 
TUBERCULOSI iS 


— tuberculous lesions associated with renal tuber- 
culosis (ab), D. S. Cristol and L. F. Greene, May, 525 
TUBERCULOSIS, PULMONARY 
—atypical pneumonia pulmonary tuberculosis 
(ab), J. S. Yoskalka, Jan., 
—cavernous breathing: is ~ whan such a sound? (ab), George 
Ornstein, May, 510 
—primary atypical pneumonia simulating infiltrative pulmo 
nary tuberculosis (ab), Alfred L. Kruger, Albert W. Wal- 
lace, John P. Medelman, and S. Butler Grimes, Feb., 199 


—syphilis and pulmonary tuberculosis in the Negro (ab), 


Reuben Hoffman and George G. Adams, April, 411 
—tuberculosis among hospital personnel (ab), William G. 
Cuildress, Feb., 198 
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TUBERCULOSIS, PULMONARY—con!. 

artificial pneumothorax 

—closed intrapleural pneumonolysis (ab), C. G. Bayliss, April, 
410 

—mediastinal herniation in artificial pneumothorax. Case 
report of bilateral herniation in bilateral pneumothorax 
and herniation of extreme size and unusual type (ab), 
1. D. Bobrowitz, April, 412 

complications 

—bronchial obstruction in primary tuberculosis (ab), W. F. 
Richards, May, 511 

—massive atelectasis occurring during primary tuberculous 
infection (ab), Gustavo Cardelle, Francisco Borges, and 
Ratil Pereiras, March, 307 

in sailors 

— incidence in Royal Canadian Navy (ab), Carleton B. Peirce, 
G. Jarry, and Alan C. Richardson, March, 306 

—pulmonary tuberculosis in Navy recruits (ab), Robert 
Shapiro, Feb., 197 

—tuberculosis as Navy problem (ab), Dean F. Smiley, Feb., 
197 

mass roentgenologic surveys. See also Recruits, tuberculosis; 
Tuberculosis, Pulmonary, in sailors 

—accidentally discovered pulmonary tuberculosis (ab), Hans 
Abeles and Max Pinner, Feb., 196 

—case finding by mass radiography. Report on 500 selected 
cases (ab), Alexander Kahan and H. G. Close, May, 510 

—management of minimal tuberculosis disclosed by fluorog- 
raphy (ab), W. D. W. Brooks, May, 510 

—mass chest roentgenography and admissions to Olive View 
Sanatorium (ab), Joseph Goorwitch, May, 509 

—tuberculosis among hospital personnel (ab), William G. 
Childress, Feb., 198 

miliary 

—comparison of roentgenograms with the pathology of experi- 
mental miliary pulmonary tuberculosis in the rabbit 
(ab), E. M. Medlar, G. S. Pesquera, and W. H. Ordway, 
March, 306 

roentgenography. See also Recruits, tuberculosis; Tubercu- 
losis, Pulmonary, in sailors; Tuberculosis, Pulmonary, 
mass roentgenologic surveys 

—anatomical x-ray studies of the lung, primarily for tubercu- 
losis, Edward C. Koenig, Feb., 158 

—bronchography in pulmonary tuberculosis: I. Normal or 
questionable roentgenographic findings in lungs and posi- 
tive sputum (ab), B. A. Dormer, J. Friedlander, and F. J. 
Wiles, June, 603 

—bronchography in pulmonary tuberculosis: II. Radio- 
graphic blackout-evaluation of underlying lesions (ab), 
B. A. Dormer, J. Friedlander, and F. J. Wiles, June, 603 

—comparison of roentgenograms with the pathology of experi- 
mental miliary pulmonary tuberculosis in the rabbit (ab), 

Medlar, G. S. Pesquera, and W. H. Ordway, March, 


See also Cancer; Sarcoma; and under names of organs 

and regions 

—experimental production of extraskeletal bone-forming neo- 
plasms in the rat, W. F. Dunning and M. R. Curtis, Jan., 
64 

adenoma 

—renal calculus with parathyroid adenoma (ab), Gordon S. 
Foulds, May, 525 

angioendvtheliosma 

—chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garré). Differential diagnosis from syphilitic 
lesions of bone, sclerosing osteogenic sarcoma, Paget's 
disease of bone (osteitis deformans), subperiosteal ossify- 
ing hematoma, osteitis fibrosa cystica, hemangio-endo- 
thelioma (Ewing's sarcoma, endotheliomyeloma), and 
seneatatie carcinoma (ab), Henry W. Meyerding, June, 
608 

—retroperitoneal hemangioendothelioma; case (ab), T. J. 
Snodgrass, April, 420 

angioma 

—capillary hemangioma of bone (case report) (ab), Mary S. 
Sherman, May, 524 

—cavernous hemangioma of the lung (arteriovenous fistula). 
Report of a case with successful treatment by pneumonec- 
tomy (ab), W. E. Adams, T. F. Thornton, Jr., and Lillian 
Eicheloerger, March, 308 

—hemangioblastoma of the medulla—Lindau’s disease: re- 
amg to radiation therapy (ab), Mervyn H. Hirschfeld, 

an., 105 

—hemangioma of the adult and of the infant larynx. Review 
of the literature and a report of 2 cases (ab), George B. 
Ferguson, May, 528 

hemangioma of the testis (ab), A. H. Kleiman, Jan., 105 

a of unusual hemangioma (ab), I. I. Kaplan, Feb., 
210 

argentaffin. See Gastro-Intestinal Tract, tumors 

cholesteatoma 

—of petrous bone (ab), Joe Pennybacker, March, 305 

—with fistula into the labyrinth. Report of case in which the 
roentgenologic findings were confusing (ab), Hans Von 
Leden and Henry L. Williams, Jan., 92 

dermoid 

—dermoid cysts and teratomata of the mediastinum (ab), 
N. Lloyd Rusby, Feb., 202 

Ewing’s 

—chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garré). Differential diagnosis from syphilitic 
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lesions of bone, sclerosing osteogenic sarcoma Paget’ 
disease of bone (osteitis deformans), subperiosteal ossify, 
ing hematoma, osteitis fibrosa cystica, hemangio-end,, 
thelioma (Ewing's sarcoma, endotheliomyeloma) 
metastatic carcinoma (ab), Henry W. Meyerding, Jun. 


608 
fibroma ‘ 
—ossifying fibroma of superior maxilla (ab), H. 

May, 524 James Hara 
giant-cell 


—so-called ‘‘subperiosteal giant-cell tumor’’; case, 
Present, Jan., 77 Arthur J 

lip>ma 

—intrathoracic mediastinal lipoma (ab), Thomas B Wiper 
and Joseph M. Miller, June, 605 

myeloma 

—endothelial. See Tumors, Ewing's 

myoma 

—leiomyoma of the jejunum: intermittent melena of fourteen 
years duration, and fatal hemorrhage (ab), Harold A 
Hanno and Maurice Mensh, May, 516 : 

neurofibroma 

—of sate equina: report of case, Raphael Pomeranz, June 
58: 


osteoma 

—osteoid osteoma of mid-shaft region of femur. Case report 
(ab), Paul H. Harmon, June, 66 

papilloma 

—of gallbladder (ab), William Greenwald, May, 517 

plasmoma 

—extramedullary plasma cell tumor (plasmocytoma) of the 
mouth (ab), James R. Stancil and Wray J. Tomlinson 
April, 420 

teratoma 

—dermoid cysts and teratomata of the mediastinum (ab) 
N. Lloyd Rusby, Feb., 202 

—teratoid tumor of chest; case report, David S. Dann, IraH 
Lockwood, Harold A. Neibling, and John W. Walker 
June, 585 

tuberculoma 

—of posterior mediastinum (ab), Brian Blades and David J 
Dugan, March, 309 

TURNER, VERNON C.: Importance of the early recognition of 
congenital dislocation of the hip (ab), Feb., 206 
TYROTHRICIN 

—local use of sulfadiazine solution, radon, tyrothricin, and 

penicillin in otolaryngology (ab), S. J. Crowe, March, 318 


U 


UHLMANN, ——¢-  e Alpha rays in the treatment of wounds 
(ab), June, 6 

UHRY, EDMOND, Jr.: Osgood-Schlatter disease (ab), Jan., 98 

ULCER 


—rapid radium implantation method for rodent ulcer (ab), 
Alexander A. Charteris, June, 
peptic. See Peptic Ulcer 
ULNA 
—traumatic synostosis of the distal third of the radius and 
ulna (ab), Floyd Hurt and Spencer C. Flo, March, 314 
URETERS 
abnormalities 
-duplication of renal pelvis and ureter (ab), Laurence F. 
Greene, June, 611 
—supernumerary ureter with extravesical orifice (ab), Wm. W. 
Scott, April, 417 
cancer 
—primary epithelioma; follow-up study of 18 cases with the 
addition of 9 new cases (ab), Virgil S. Counseller, Edward 
N. Cook, and Philip H. Seefeld, Feb., 208 
obstruction 
—non-fibrous vesico-ureteral obstruction (ab), James F. Me- 
Cahey and John 5S. Fetter, May, 526 
tumors 
—primary neoplasms; report of 6 cases (ab), Roger W. 
Barnes and George K. Kawaichi, May, 527 
URETHRA 
cancer 
—of female urethra (ab), W. G. Cuscaden, Jan., 105 
URINARY TRACT 
See also Bladder; Kidneys; etc. 
—studies concerning effects of calcium on urinary tract (ab), 
Harry R. Trattner and Bernard J. Walzak, June, 612 
fistula. See Fistula 
URINE 
—retention in children due to extravesical pelvic disease 
report of 2 cases (ab), Charles P. Howze and Dorothy 5. 
Jaeger, June, 612 
UTERUS 
cancer 
—medical progress. Gynecology: carcinoma of cervix (ab), 
Joe V. Meigs, Jan., 104 ae: 
—rectal and colonic complications of pelvic irradiation (ab), 
Herbert I. Kallet and M. Jordan Thorstad, April, 423 
—treatment of carcinoma of cervix during pregnancy (ab), 
Howard W. Jones, Jr., and William Neill, Jr., June, 61 
cervix. See Uterus, cancer 
hemorrhage 
—uterine bleeding and the roentgenologist (ab), Joe V. Meigs, 
June, 614 
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UTERUS—con!. 
of descensus uteri to pelvic size and 
and to certain obstetric and economic factors (ab), A. 
Dippel, 417 


roenigerosalpingography, a routine aid in gynecological diag- 
nosis (ab), Phineas Bernstein May, 524 


Vv 


ANIBAL R., and GRAHAM, EVARTS A.: 

VALLE, lung (ab). April, 410 

VANDEGRIFT, H. N._ See GRIMSON, K. S. 

VAN GELDER, DAVID W.., and DARBY, FRANCIS U.: Con- 

enital and infantile beriberi (ab), May, 515 

yAUGHAN, WALTER W.: Antral gastritis: 
and gastroscopic findings, June, 531 

VEINS. See Thrombosis 

VELASCO SUAREZ, CARLOS. See ADRIAN J. 

VILTER, RICHARD W. See BEAN, WILLI M B. 

VITT, ALVIN E. See MELICK, WILLI AM 3 

vOLTZ, CHARLES P., and SMULL, KATHARINE: Hyper- 
parathyroidism, with failure to "recalcify after removal of 
arathyroid adenoma (a case GHG (ab), April, 410 

VOLVULUS. See Stomach, volvulu 

VON LEDEN, HANS, and WILLIAMS, HENRY L.: Choles- 
teatoma with fistula into the labyrinth. Report of a case 
in — the roentgenologic findings were confusing (ab), 

vORHAUS, M MARTIN G., and STETTEN, DeWITT: Volvulus 
and incarceration of stomach in a ‘diaphragmatic hernia 
with complete gastric obstruction. Operative recovery 
obliteration of hernial sac by tamponade (ab), Jan., 


vorls, ‘HAROLD 
jury, Feb., 166 


Agenesis of 


roentgenologic 


Factors influencing mortality in head in- 


Ww 


WALKER, JOHN W. See DANN, DAVID S. 
WALLACE, ALBERT W. See KRUGER, Va L. 
WALTERS, WALTMAN. See MORL , CARL G. 
See McCORT, 
. See GROSSMAN, JAC Ww. 
wALzAKe BERNARD J. See TRATT NER, HARRY R. 
WAR. See Military Medicine; Naval Medicine; Recruits 
WEIGHT 
—seasonal variations in weight, height, and appearance of os- 
sification centers (ab), Earle L. Reynolds and Lester W. 
we an., 96 
WEIHE, A’ UR R. See DELANO, PERCY J. 
WEISMAN. ABNER I.: An antepartum study of fetal polarity 
and rotation (ab), June, 611 
WELCH, P. B.: Giardiasis with unusual findings (ab), April, 412 
WELDING. See Industry and Occupations, diseases and poison- 


WELLER, DANIEL. Sce POPPEN, JAMES L. 
WHITE, E, PAUL D. See GLENDY, MARGARET M. 
WHOOPING COUGH 

—foentgenograms of the chest taken during pertussis (ab), 
Jerome L. Kohn, Irving Schwartz, Jerome Greenbaum, 
and Mary M. I. Daly, Feb., 200 


INDEX 
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WIKLE, HERBERT T., and SPELLMAN, THOMAS: Foreign 


ney in the thyroid and (ab), March, 305 
MER, 


F. J. See DORM > 
SEYMOUR fistula (ab), June, 
WILKINS, R. D. See ROBERTSON, JEFFREY M. 
WILLIAMS, ASHBEL C.: Perforated peptic ulcer. A follow- 


up study of one hundred cases (ab), Feb., 204 
WILLIAMS, HENRY L. See VON LEDEN, HANS 
WILLIAMS, OWEN L. See THOMAS, SYDNEY F. 
WILSON, ANGUS K Roentgenological findings in bilateral 

symmetrical thinness of the parietal bones (senile atro- 

phy): report of a case with review of the literature (ab), 


an., 91 
WINDHOLZ, FRANK: Osteoporosis circumscripta  cranii: 
= pathogenesis and occurrence in leontiasis ossea and in 
hyperparathyroidism, 14 
WIPER, THO OMAS B., and MILLER, JOSEPH M.: Intrathor- 
acic mediastinal lipoma (ab), June, 605 
WOLBARSHT, ABRAHAM. See SIDEL, NATHAN 
work Ax SEPH. See BLONEK, FRANCIS 
OLM, N, IRVING J.: Major motility opiares of the child's 
gestive tract: a review (ab), Feb., 
woLPAw E., HIGLEY, CHARLES. S., and HAUSER, 
Y: Intrathoracic Hodgkin’s disease (ab), June, 


woop, ERNEST H., Jr.: Some roentgenological and patho- 
logical aspects of calcification of the choroid plexus (ab), 


une, 602 
woop, FRANCIS CARTER, fifty years of service, March, 299 
Ww ODWARD HARRY W. See LEAVITT DARRELL G. 
WOOLLEY, I IVAN M. See BUTLER, FRANK 


— rays in ° treatment of wounds (ab), Erich M. Uhl- 
ann, June, 61 
WRIGHT, {RVING S., FLYNN, JOSEPH E., and DRUET, 
KENNETH L.: Ball thrombus in the right auricle of the 
heart, a a description of the symptoms produced (ab), 
eb., 20% 
WRIST 
See also Scaphoid Bone, Carpal 
—perilunar dislocations of the carpal bones and dislocation of 
the lunate bone (ab), W. Russell MacAusland, May, 522 


x 
X-RAYS. See Roentgen Rays 


Y 
YAWS 
—acute manifestations of yaws of bone and joint (ab), Arthur 
une, 607 
YOSKALE Atypical pneumonia simulating pulmonary 


tu oat de (ab), Jan., 93 

YOUNG, DENNISON, and SCHWEDEL, JOHN B.: Longevity 
in ventricular aneurysm: report of a case followed over a 
ten year period (ab), March, 309 


Z 
ZELDES, MARY. See BLATT, MAURICE L. 
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